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The International Union for CoOperation in Solar Research, having been 
organized at the meeting of the delegates to the Conference on Solar Re- 
search at the World’s Fair in St. Louis in 1904, and having held the 
second meeting one year later at Oxford, the third meeting at Meudon in 
September, 1907, the fourth at Pasadena, at the invitation of the Mt. 
Wilson Solar Observatory, in 1910, met for the fifth meeting at Bonn am 
Rhein from July 30 to August 5, 1913. This meeting was attended by 
nearly one hundred persons interested in Solar Research and the other 
sciences with which this work isinseparably connected. These persons 
came from widely separated parts of the earth and consequently they 
spoke various languages. It was necessary at the beginning of the 
meeting to appoint three secretaries, one to speak English, another to 
speak German and athird to speak French, so that matters of unusual 
interest might be expressed in these three languages and thereby become 
intelligible to all present. 

It was very fitting that a meeting of such importance in scientific 
progress should be held in the great University of Bonn, which has con- 
tributed and is now contributing much to the advancement of science. 
It was further very appropriate that a meeting composed so largely of 
astronomers should be heldin connection with the famous observatory in 
which the observations for the great star catalogue, the well known Durch- 
musterung of Argelander weremade. The time of the meeting also was 
fortunate, as the sessions were held in the Physical Institute of the Uni- 
versity of Bonn, a new and exceedingly well equipped building, finished 
only a few weeks before the meeting and in a sense dedicated by the 
meetings of the Conference. 
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The first business session of the Conference was held on the morning 
of July 31, Dr. Kayser, the Director of the Physical Institute, presiding, 
After a few words of welcome by the chairman the following secretaries 
were appointed for the meetings of the Conference: Dr. Konen (German), 
Professor Fowler (English), Count de la Baume Pluvinel (French). Pro- 
fessor Fowler then read the report of Professor Schuster, the chairman 
of the executive Committee, who on account of ill health was not able to 
be present. In this report mention was made of the following eminent 
scientists who had passed away during the interval since the last meet- 
ing: H. Poincaré, Tiesserenc de Bort, A. L. Rotch, Sir George Darwin, P 
Lebedeff and H.Ebert. As the matters pertaining to the meetings of the 
Conference are presented in the form of Reports of the Committees, in- 
stead of papers by individual members, the chairman then called for 
the report of the committee on Solar Radiation. 

This report was presented by Professor C.G. Abbot of the Smithsonian 
Institution, Washington. The most interesting part of this report is that 
referring to the evidence that the amount of solar radiation is not con- 
stant, and. that in some respects the sun manifests the characteristics of 
a variable star. The following is quoted from the report. 


LonG PERIOD VARIABILITY OF THE SUN. 


The monthly mean solar constant values obtained at Mount Wilson are com- 
pared with the monthly mean sunspot numbers of Wolfer and it appears that with 
increased numbers of sunspots the solar constant values increase also. This relation 
is very interesting, for the results of numerous investigators have shown that the 
temperature of the earth is lower when the sunspots are at the maximum. 

Hence we have the curious result that increased radiation is attended by de- 
creased temperature of the earth. In this connection the Committee calls attention 
to the publication of Dr. Magelssen of Christiania,“ who finds that the association 
of sun-spot numbers with terrestrial temperature is strongly marked at Christiania 
and Berlin; and that the association of the two phenomena is more strongly marked 
in the winter months, at these far northern stations, than it is in summer. 

Hence it would appear that, associated with increased sun-spots, there are two 
influences upon terrestrial temperature: first, a tendency to increase temperature 
due to increase in the solar radiation; and second, a tendency to decrease temper- 
ature, which is operative independently of the altitude of the sun and which 
overpowers the direct influence of increased solar activity. 


SHORT-PERIOD IRREGULAR SOLAR VARIATIONS. 


Soon after the meeting of the International Solar Union at Mount Wilson, Cali- 
fornia, in 1910, advantage was taken of the fact that many of its members had 
personally investigated the work of the Smithsonian Astrophysical Observatory on 
Mount Wilson, to ask the written opinions of some twenty members of the Union as 
to the need and promise of conducting simultaneously spectrobolometric work at 


* Met. Zeit , Vol. 28 (Beilage,) 1911. 
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another station remote from Mount Wilson. It was proposed to determine the solar 
constant of radiation at two remote stations, simultaneously, in order to show 
whether the supposed variations of the sun were in reality due to causes outside 
the earth, or were, perhaps, of local atmospheric origin. The replies of the persons 
addressed were all highly favorable to the proposed enterprise, and their views, 
when urged before the Committee of the Congress of the United States, resulted in 
securing an appropriation to defray the expenses of the proposed expedition. 

It was at first intended to locate the second observing station in Mexico, but 
owing to the disturbed condition of that country a location was chosen in Algeria 
instead. Expeditions in charge of Mr. Abbot went forward in July 1911, and in 
May 1912, and nearly simultaneous observations at Bassour, Algeria, and Mount 
Wilson, California, were obtained during several months of those two years. The 
work was somewhat hindered by cloudiness in 1911 and by the great quantity of 
volcanic haze in 1912, nevertheless the results appear to be conclusive. They show 
that when high values of the solar constant of radiation are obtained in California 
high values are obtained in Bassour, and vice versa. This short’irregular periodicity 
of the sun, often running its course in a week or ten days over a range of from two 
to eight per cent, seems to be proved. 

Attempts have been made to determine whether the variations of the sun are 
attended with variations in the distribution of energy in the spectrum as it would 
be outside the atmosphere. This work is much hindered by the deterioration of 
the reflecting power of mirrors used in the spectrobolometer, but so far as the experi- 
ments go, they indicate that when the solar radiation is high, the violet end of the 
spectrum is more intense with respect to the red than when the solar radiation 
is lower. 


Following this report Professor Schwarzschild spoke of the work of a 
similar character by Wilsing at Potsdam. Other members spoke briefly 
and Professor Fowler read a letter from Evershed relating to the question 
of Solar Radiation. This concluded the business of the morning session. 

During the morning the session was interrupted by a peculiar noise 
overhead which was entirely new to many of the visitors to the Confer- 
ence. Upon investigation it was found that one of the huge Zeppelin 
airships was making a flight for the benefit and pleasure of the mem- 
bers of the Conference. After sailing for a half hour or more very 
gracefully over the building it again disappeared in the distance. Although 
it was not prearranged, at the same time in the distance could be seen an 
aeroplane, a great many of which are in use by the German army. The 
afternoon of this day was devoted to meetings of the various committees 
and to inspecting the equipment of the Physical Institute. 

The next next morning the meeting was called to order by Professor 
Kiistner, Director of the Observatory at Bonn. At this meeting the report 
of the Committee on the determination of standard wave-lengths was 
presented by Professor Kayser. An additional printed report was made 
by Ch. Fabry and H. Buisson. Space does not permit to reprint these 
reports here but any one desiring to see the details of them will find 
them complete in the Transactions which will be published soon. 
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Dr. Goos and Dr. St. John spoke briefly on matters pertaining to stand- 
ard wave-lengths. The chairman then called for the report of the Com- 
mittee on the classification of Stellar Spectra. This Committee through 
the Chairman, Professor Pickering, reported that five questions, as 
follows, had been sent to numerous astronomers and astrophysicists. 


(1) At the meeting of the Committee held on Mount Wilson, there seemed to 
be a practically unanimous opinion that the Draper Classification is the most useful 
that has thus far been proposed. Do you concur in this opinion? If not, what sys- 
tem do you prefer? 

(2) In any case, what objections to the Draper Classification have come to 
your notice and what modifications do you suggest? 

(3) Do you think it would be wise for this Committee to recommend at this 
time or in the near future any system of Classification for universal adoption? If 
not, what additional observations or other work do you deem necessary before such 
recommendations should be made? Would you be willing to take part in this work? 

(4) Do you think it desirable to include in the classification some symbol that 
would indicate the width of the lines, as was done by Miss Maury in Annals of the 
Harvard College Observatory, volume 28? 

(5) What other criteria for classification would you suggest? 


From the replies from thirty of these persons there seemed to be 
quite general approval of the Draper system of classification as being 
the best now in use. Consequently the following resolutions were 
proposed by the Committee and adopted by the Conference: 


That the Committee on the Classification of Stellar Spectra be asked to secure 
by co6peration the material necessary for the establishment of a system that can 
be recommended for permanent and universal adoption; and 

That pending the establishment of such a system the use of the Draper Classi- 
fication be recommended in the form described in Volume 56, page 66, of the Annals 
of the Harvard College Observatory; except that hereafter in accurate classifi- 
cation, a zero be added to the letters not followed by other numerals, and that the 
absence of any numeral be taken to indicate only a rough classification. 


There being no further business on the program for the day the 
Conference adjourned to meet the following morning. 

On Saturday morning, Professor Schwarzschild, Director of the Obser- 
vatory at Potsdam, called the meeting to order. 

Reports of progress in work with the spectroheliograph were presented 
by Ricco, St. John, Slocum, Chretien, Donitch, Butler, and Kempf. 

The report of the committee on work with the spectroheliograph was 
then presented by Professor Slocum. The following recommendations 
of the committee were adopted: 


(1) That asystematic comparison be made of the results from different types of 
spectroheliograms, as given by instruments of varied form and dispersive power, 
utilizing as many observations as possible. 
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Russia, Bessarabie), having now acquired spectroheliographs, should be added to our 
list, and that their directors be invited to send delegates to our meetings. 

(3) That spectroheliographs of high dispersion capable of recording the details 
of the higher atmosphere with the A; (calcium) or Ha lines, combined with image 
forming apparatus of long focus, should be installed wherever possible. 

(4) That the “spectro enregistreur des vitesse” for the radial velocities be 
recommended, especially for use with the hydrogen and calcium lines. 

(5) That the Union express its hearty gratification with regard to the reported 
possibility that the memorial to Secchi may take the form of a “tower telescope” in 
the vicinity of Reggio (Emilia) for the general study of the solar atmosphere, and 
that this undertaking be supported as a desirable addition to the equipment for 
solar observations in northern latitudes. 

(6) That the title of this committee be changed to the more general name “ 7he 
Committee on Solar Atmosphere” so as to include and to unify all the observa- 
tions on the solar atmosphere, visual and photographic, except those associated with 
eclipses. That this committee then be composed of two sub-committees; the first 
to be devoted to the visual observations of prominences and related phenomena. 
The second to be devoted to photography of the forms and determination of 
the velocities manifested in the solar atmosphere, both of the disk and limb. 


The next meeting convened on Monday morning, August 4. Professor 
Runge of GOttingen presided. The first item of business was the ex- 
tending of votes of thanks of the members and guests to the parties 
who were responsible for the splendid entertainment that had been 
afforded on the Sunday which had intervened since the last meeting. 

After this the report of the Committee on Solar Rotation was presented 
by Professor Plaskett of Ottawa. The following resolutions, a revision of 
those in the printed report, were adopted : 


(1) It is highly desirable to trace to their source the systematic differences 
that are found in the values of the solar rotation obtained by different observers. 

(2) For this purpose study should be directed to determining the velocity at 
the solar equator by as many different methods as possible, and it is recommended 
that the ten lines chosen in 1910 in the region 4220-4280 be used for this purpose. 

(3) The programme adopted in 1910 shall be continued as soon as the cause 
of these differences has been discovered and removed. 

(4) Investigations should also be made of the personal differences that are 
found in measures of the same plate by different observers. 


Then followed the report of the Committee on the Spectra of Sun-Spots 
presented by Professor Fowler. 
The following resolutions were adopted: 


(1) That the observers should be requested to continue systematic visual obser- 
vations of the umbral spectrum for at least another three years, so as to complete 
a sun-spot cycle. Such observations may conveniently be restricted to a selected 
list of lines which has been approved by the committee. 

(2) That the observers be recommended to continue observations of Ha and Ds 
jn the neighborhood of spots, and to give attention to other phenomena mentioned 
in the committee’s further suggestions to observers. 
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(3) That in consideration of promises of codperation already received, the secre- 
tary be authorized to communicate with observers possessing equipment for photo- 
graphic investigations of spot spectra with a view to organizing coéperation in the 
preparation of a catalogue of affected lines and possibly in other investigations. 


After these were adopted the report of the Committee on Solar Eclipses 
was presented by Compte de la Baume Pluvinel. 

It was requested that those who intend to observe the eclipse of 1914 in 
Russia send their names and a brief description of their apparatus 
including its weight, to Mr. Donitch, 25 Moika, St. Petersburg. 


Two papers were then presented, the first by Professor Julius, “On 
the refraction of light in passing through whirling gases,” the second by 
Professor Hemsalech, “On experiments on the influences of a transverse 
magnetic field on the aspect and spectrum of a calcium spark in hydrogen.” 


On Monday evening was held a “conversatione” in the Physical Insti- 
tute. Exhibits were presented by Chrétien, Donitch, Goos, Hemsalech, 
Hertzsprung, Leybold, Michelson, Pfliiger, Russell, Slocum, St6rmer, 
Stratton, de Watteville and Wolf. 

The meeting on August 5 was called toorder by Professor Pringsheim 
of Breslau. 


The first committee, referred to in recommendation (6) of the com- 


mittee on work with the spectroheliograph, submitted the following 
resolutions which were adopted: 


(1) That observers be recommended to observe not only the height of promin- 
ences, but also the arc they cover on the sun’s limb, and to express the results for 
each prominence as profile area. 

(2) That the area covered by an arc of one degree of the sun’s limb in length, 
and one second of arc of the celestial sphere in height, be adopted as the conven- 
tional unit of profile area, and that it be called the prominence unit. 

(3) That the limiting height for statistics of frequency be 30”. 

(4) That the position angles round the sun’s limb be recorded in the direction 
N. E. S. W. from the apparent north point. 

(5) That whenever possible the height of the chromosphere be measured at 
every 45°, and at other points where it is notably above or below its normal level. 

(6) That prominences be classified as very bright, bright, moderately bright, 
faint, very faint. 


The following papers were then presented: 
(1) ‘Radial motion in sunspots,” by Professor St. John. 
(2) “Rotation of the sun as determined by different lines,” by Professor St. John. 


(3) “General magnetic field of the sun,” by Professor Hale (read by Professor 
St. John). 


On behalf of the city of Rome, the Spectroscopic Society of Italy and 
the University of Rome, Professor Ricco extended an invitation to the 
Union to meet in Rome in 1913. 
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On behalf of the university of Cambridge Professor Stratton extended 
an invitation to the Union to meet in Cambridge, England, in 1919. 

An announcement was made that at the next meeting a proposition 
willbe made to assess each member present the sum of one pound, and 
also that the next volume be sold for ten shillings. 

The following committees were appointed for the next meeting: 


CoMMITTEES OF THE SOLAR UNION. 


1. On Standards of Wave Lengths: 

Kayser (chairman), Ames, Burns, Buisson, Fabry, Goos, Michelson, Paschen, 
Perot, St. John. 

2. On Solar Radiation: 

Violle (chairman), Abbot (secretary), Callendar, Chistoni, Evershed, Julius, 
Pringsheim, Schuster. 

3. On Solar Atmosphere: 

(a) Visual. Ricco (chairman), Cortie (secretary), Azcarra, Butler, Chevalier, 
Deslandres, Evershed, Fényi, Fowler, Jiminez, Kempf, Tringali, Whitelow. 

(b) Photographic. Hale (chairman), Chrétien, Cirera, Costa-Lobo, Deslandres, 
Donitch, Evershed, Frost, Imiguez, Kempf, W. J. Lockyer, Newall, Ricco, Slocum, 
St. John. 

4. On Spectra of Sun-spots: 

Newall (chairman), Fowler (secretary), Adams, Belopolsky, Cortie, Deslandres, 
Dyson, Evershed, Fox, Hale, N. Lockyer, W. Mitchell, Plaskett, Wolfer. 

5. On Solar Eclipses: 

N. Lockyer (chairman), de la Baume Pluvinel (secretary), Blumbach, Campbell, 
Cirera, Donitch, Fowler, Hills, Kempf, Ricco, Str6mgren, Turner. 

6. On Solar Rotation: 

Dunér (chairman), Adams (secretary), Belopolsky, Deslandres, Dyson, Halm, 
Hubrecht. Newall, Pérot, Plaskett, Sampson, Schlesinger. 


7. On Classification of Stellar Spectra: 

Pickering (chairman), Schlesinger (secretary), Adams, Belopolsky, Campbell, 
Miss Cannon, Fowler, Frost, Hale, Hamy, Hartmann, Hertzsprung, Iniguez, Kapteyn, 
Kiistner, Newall, Plaskett, Russell, Schwarzschild. 


Professor Duffield presented a report of progress in the attempt to 
establish a new government solar observatory in Australia. 

It was voted that the Solar Union reaffirm the vote passed in Meudon 
in 1905 in regard to the advisabllity of establishing a solar observatory 
in Australia. 

The greetings of the Union were sent to Mrs. Huggins. 

A vote of thanks was extended to Professors Kayser, Kiistner Pfliiger, 
and their assistants. 

A vote of thanks was extended to Professor Turner for taking the place 
of Professor Schuster. 

A vote of thanks was extended to the presiding officers and secretaries, 

The Conference then adjourned to meet in Rome in 1916. 
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In addition to the business sessions of the Conference, Professor Kayser, 
Professor Kiistner and their assistants had arranged a number of events 
entirely for the entertainment of the visitors to Bonn. In the first place 
they selected the Hotel Royal as headquarters for the members of the Con- 
ference and their friends. This hotel is beautifully situated on the bank 
of the Rhine river, and has a garden which overlooks the river and at night 
is brightly illuminated. Upon arrival at the hotel each visitor found there 
awaiting him an envelope containing personal invitations to the various 
events during the week. 

On Wednesday evening, July 30, the members of the Conference and 
their friends were invited to the rooms of one of the prominent clubs of 
the city to be the guests of the city of Bonn. Upon arrival at the rooms 
the visitors were presented to the mayor of the city who welcomed them 
warmly. After a half hour or more had been spent by those present in 
becoming acquainted and in conversation the entire company, about two 
hundred and fifty including those citizens of Bonn who were present, was 
invited into the banquet room where three large tables beautifully decorat- 
ed were arranged for the guests. A very sumptuous banquet was served 
between the courses of which speeches were made by the Mayor, Mr. 
Spiritus, by Professor Backlund, and by the Director of the University of 
Bonn; these all spoke in German, welcoming the Conference to Bonn, and 
speaking of the historical associations of Bonn and of the Rhine valley- 
Following these Professor Pickering responded in English and in a very 
interesting manner recalled his various visits to Bonn, having been at- 
tracted there by the remarkable astronomical work that had been done 
at this place. After the banquet, the company adjourned to the terrace 
overlooking the Rhine and spent whatever time was left between that 
time and twelve o'clock in most enjoyable conversation. 

On Thursday evening a military band furnished very beautiful music 
on the Rhine terrace of the Hotel Royal which was much appreciated by 
those of the visitors who were staying at the Hotel. 

On Friday evening the entire company was invited by Professor Ktistner, 
the Director of the Bonn Observatory, and his wife to be their guests 
on the lawn near their home and also near the observatory. After the 
guests had assembled and tea had been served, Professor Ktistner ex- 
pressed in a few words his pleasure at having so many people from so many 
countries present, and told the astronomers that the various instruments 
of the observatory could beseen. The party thenseparated into several 
groups going to the various buildings and instruments. Although the 
observatory is equipped with a large telescope of modern mounting, and 
with other instruments quite up to date, the instrument which attracted 
most attention was the small telescope used by Argelander in his obser- 
vations for the great star catalogue. The telescope is still mounted as he 
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used it, and because of its associations the place seemed almost sacred; 
one astronomers said he felt like offering a prayer as he looked upon the 
instrument and thought of the contribution to astronomy that was made 
through its use. After the inspection of the observatory was complete, 
an elaborate luncheon was served on thelawn. Following this Professor 
Kistner again spoke briefly, and Professor Turner responded expressing 
the gratitude and appreciation of the guests for the exceedingly pleasant 
and hospitable evening. Father Cortie entertained the company for a 
time with vocal selections and after further conversation the guests found 
their way back to the hotel feeling that the evening had been a more than 
usually pleasant one. 

On Saturday evening the visitors to the conference were invited to be 
the guests of the city of Cologne whichis about one hour's ride from Bonn. 
At four o’clock a special interurban electric train took the party to Cologne. 
Upon arrival therethe company proceeded at once to the great cathedral 
all parts of which, through the arrangement of the guide Dr. Konen, were 
open to the visitors. Those who wereso inclined climbed to the roof from 
which a magnificent view of the city andof the Rhine could behad. After 
this the party crossed the Rhine on one of the immense bridges across the 
river, and then proceeded to the picture gallery to see some masterpieces 
there. At eight o'clock the guests were received at the Gtirzenich, whichisa 
very old and very spacious room, built in the fourteenth century by the city 
and used since that time for occasions such as this, where the city wished to 
entertain a large number of guests. Here a very elegant banquet was 
provided amidst beautiful floral decorations. A large orchestra played 
throughout theevening. During the serving of the banquet addresses were 
made by the mayor, or “Oberbtirgemeister,” of Cologne in German, and by 
Professor Pickering in English and by Professor Baillaud in French. A 
special train again took the party back to Bonn arriving there about mid- 
night everyone feeling that the German hospitality could not be surpassed. 

On the following day, Sunday, alternative plans for entertainment were 
provided. For the younger men a tour through the Siebengebirge was 
planned and guides provided. This afforded anopportunity to see closely 
the hills and forests of Germany and many availed themselves of the oppor- 
tunity and returned in the evening tired and dusty but very well pleased 
withtheday. Theother alternative intended for the ladies and older gen- 
tlemen in the company was an extended automobile tour along the Rhine as 
far asCoblenzandreturn. Thecitizens of Bonn placed their automobiles 
at the disposal of the committee and promptly at eight thirty in the morning 
a procession of twelve automobiles started from the Hotel Royal. Those 
who spent the day in this way were quite convinced that no finer entertain- 
ment could possibly have been planned. 
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On Tuesday evening the closing day of the conference the visitors were 
the guests of Professor Kayser on board a boat onthe Rhine. During the 
ride on the river dinner was served and again the unanimous conclusion 
was that theevening was planned in the best possible way, and that the 
party was much indebted to Professor Kayser for his kindness and 
thoughtfulness. 

The week passed all to quickly and all felt that, aside from the importance 
of the scientific sessions, it would have been well worth while to have 
traveled a long distance for the privilege of being present at the social 
events of the week, and that the hearty thanks of the members of the 
Conference were due Professor Kayser, Professor Kistner and their assist- 


ants for providing so carefully and completely for the comfort and enjoy- 
ment of the guests. 
The following were in attendance: 


Prof. C. G. Abbot, Washington U.S. A. 

Sir W. de W. Abney, Atherstone, England, and wife, daughter and sister. 

Miss L. B. Allen, Wellesley, U.S. A., Assistant in the Observatory. 

Professor J. S. Ames, Baltimore, U.S. A. 

Professor Baillaud, Paris, Director of the Observatory. 

Graf de la Baume Pluvinel, Paris. 

Prof. Buisson, Marseille. 

Dr. A. A. Buss, Manchester. 

Prof. Campbell, Mt. Hamilton, U. S. A., Director of the Lick Observatory. 

Miss Cannon, Cambridge, U.S. A., Assistant in the Observatory, and sister, Mrs, 
Marshall. 

Father A. Cortie, Blackburn, England. 

Prof. A. Cotton, Paris. 

Prof. M. Dyson, Greenwich, England, Astronomer Royal. 


Prof. G. Eberhard, Potsdam, Astrophysical Ubservatory. 
Prof. A. S. Eddington, Cambridge, England. 


Prof. A. Fowler, London. 

Fiirst B. Galitzin, St. Petersburg. 

Dr. Goos, Hamburg. 

Mrs. Hastings, Cambridge, U. S. A., Assistant in the Observatory. 

Prof. E. Hertzsprung, Potsdam, Astrophysical Observatory, and wife. 

Prof. J. Hepperger, Wien, Director of the Observatory. 

Major. E. Hills, London, President of the Royal Astronomical Society, and wife 
and daughter. 

Prof. W. H. Julius, Utrecht, Holland. 

Prof. P. Kempf, Potsdam, Astrophysical Observatory. 

Prof. H. Konen, Miinster, i. W. 

Prof. H. Ludendorff, Potsdam, Astrophysical Observatory. 

Prof. W. Michelson, Moskau. 

Prof. E. L. Nichols, Ithaca, U. S. A., and wife. 

Prof. Nicholson, Cambridge, England. 

Baron v. d. Pahlen, Caputh bei Potsdam, and wife. 

Prof. Parkhurst, Williams Bay, U.S.A., Yerkes Observatory, and wife and niece, 
and cousin. 
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Prof. Paschen, Tiibingen. 

Prof. H. C. Pickering, Cambridge, U. S. A., Director of the Observatory. 

Mrs. W. H. Pickering, Cambridge, U. S. A. 

Dr. van den Plaats, Utrecht, Holland. 

Prof. J. S. Plaskett, Dominion Observatory, Ottawa, Canada, and wife. 

Prof. E. Pringsheim, Breslau. 

Prof. A. Ricco, Catania, Director of the Observatory. 

Prof. G. B. Rizzo, Messina, Director of the Observatory, and wife. 

Geh.-R. Prof. C. Runge, G6ttingen. 

Prof. H. Russell, Princeton, U. S. A. and Aunt, Miss A. Norris. 

Prof. R. Sampson, Edinburgh, Astronomer Royal of Scotland. 

Professor R. Sampson, Edinburgh, Astronomer Royal of Scotland. 

Prof. Fr. Schlesinger, Allegheny, U.S. A., Director of the Observatory, and wife. 

Geh.-Rat. Prof. Schwarzschild, Potsdam, Director of the Astrophysical Obser- 
vatory. 

Prof. F. Slocum, Williams Bay, U. S. A., Yerkes Observatory, and wife. 

Prof. St. John, Pasadena, U. S. A., Mt. Wilson Observatory. 

Prof. C. St6rmer, Christiania, and wife. 

Prof. Stratton, Cambridge, England. 

Prof. P. Stroobant, Briissel, and wife. 

Prof. H. H. Turner, Oxford, England, Director of the Observatory. 

Geh.-Rat. Prof. W. Voigt, Géttingen. 

Mr. C. de Watteville, Paris. 

Prof. M. Wolf, Heidelberg, Director of the Observatory. 

Dr. K. Burns, Washington, U. S. A., and wife. 

Miss Whiting, Wellesley, U. S. A., Director of the Observatory. 

Mr. H. K. Shaw, London. 

M. E. T. Whitelow, Southport, England. 

Dr. Furuhjelm, Helsingfors, Observatory. 

Prof. Chrétien, Nizza, Observatory and wife. 

Prof. H. Deslandres, Paris, Director of the Astrophysical Observatory. 

Dr. Bosler, Paris, Observatory. 

Prof. J. Hartmann, Gottingen, Director of the Observatory. 

Prof. V. F. Ascarza, Madrid, Director of the Observatory. 

Prof. Haussmann, Aachen. 

Dr. W. Zurhellen, Berlin. 

Prof. S. I. Bailey, Cambridge, U. S. A., Observatory. 

Mr. J. B. Hubrecht, Knutsford, England. 

Prof. Fayet, Nizza, Director of the Observatory. 

Prof. O. Backlund, Pulkowa, Russia, Director of the Observatory. 

Prof. E. Weiss, Wien, with daughter. 

Prof. Plummer, Dublin, Director of the Observatory. 

Prof. Eversheim, Bonn. 

Dr. F. Nierhoff, Bonn. 

Prof. E. Strémgren. 

Geh.-Rat. Prof. Kiistner and wife, Bonn. 
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EDWIN B. FROST. 





Astronomy is often regarded as one of the least practical branches 
of science. It is generally studied by its devotees for other reasons 
than for the bearing that their observations may have upon the _prob- 
lems of everyday life. Although it is recognized that astronomy forms 
the basis of navigation, and thus is essential to commerce, and also is 
the science upon which depends our measure of the time, so important 
in the daily life of everyone, nevertheless, most teachers of astronomy 
regard its value to the pupil as largely due to the great broadening of 
their ideas which the study imparts, rather than to any practical appli- 
cations of it which their pupils will be able to make. 

However little the life on this earth is affected by the thousands of 
millions of stars in the sky, it is nevertheless absolutely dependent for 





This was written for a Chicago newspaper in answer to a request for a state- 
ment regarding important recent work. It refers, of course, to the results of the 
investigations _at the Smithsonian Astrophysical Observatory described in detail in 
Volume III of the Annals of that institution, recently issued. The inventive genius 
of the writers of headlines in other papers soon developed this popular statement 
into an assertion that the writer claimed the ability to predict the weather months 
or a year in advance. This led to an influx of letters of various kinds, and the 
writer was warmly welcomed to the ranks of the “prophets.” As evidence of his 
innocence of such claims, the writer ventured to suggest the republication of the 
original statement in the columns of PopuLAR AsTRONOMY. E. B. F. 
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its existence upon the nearest star, which is our sun. The great number 
of ways in which the life on the earth is dependent upon the sun have 
been so often enumerated that it is unnecessary to discuss them; but 
attention may well be directed to the results just published of a most 
important study by American astronomers of the amount and uniform- 
ity of the heat received at the earth from the sun. One of the 
fundamental quantities in an astronomy of the solar system is this 
quantity of heat received from the sun. Its precise study was under- 
taken by the late Professor S. P. Langley while he was astronomer at 
the Allegheny Observatory and before he became Secretary of the 
Smithsonian Institution at Washington. (That Mr. Langley was a great 
man was well recognized in his lifetime by scientists throughout the 
world. That his results in the domain of the navigation of the air were 
of fundamental importance is now being recognized by the people 
generally after his death, despite the fact that a very unfortunate 
failure to appreciate the value of his experiments on the part of some 
of the newspaper men at Washington led to a very false estimate of 
the significance of his painstaking, thoroughly scientific and far reaching 
though not spectacular studies and experiments in flight.) 

It is a difficult problem to determine the exact amount of heat which 
each square foot of the earth’s surface is receiving from the sun every 
minute. One of the principal difficulties is due to the earth’s atmos- 
phere, which is very variable in its transparency, as we all know. 
Accordingly the quantity of the solar heat, or, as it is generally known, 
the “Solar Constant”, is defined as the number of heat units which 
would be received by a square meter of the earth’s surface when per- 
pendicularly under the sun’s rays if there were no atmosphere about 
the earth. In measuring as accurately as possible this quantity of heat, 
Langley invented (about 1881) an extraordinarily sensitive instrument 
which he called the bolometer, with which a change of one millionth 
of a degree in temperature could be observed. Professor Langley 
continued his researches after he went to Washington, establishing 
there an Astrophysical Observatory connected with the Smith- 
sonian Institution. He developed his bolometer and devised methods 
whereby a photographic record could be obtained of the amount of 
heat being received from the solar rays of all of the different kinds: 
from those rays invisible to our eyes but most potent in respect to heat, 
called infra-red rays; from the different kinds of rays to which the eye 
is sensitive, ranging from the red through the different colors to the 
violet; and also extending beyond the violet to the rays which the eye 
is unable to receive and to which the photographic plate is very sensi- 
tive. With his manifold executive duties it was very fortunate that 
Langley had the efficient assistance of Mr. C. G. Abbot, who became 
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Director of the Smithsonian Observatory after Langley’s death, and of 
Mr. F. E. Fowle. Abbot and Fowle have devoted their energies most 
assiduously to this practical problem of the sun’s heat, so that they are 
now able to publish the results obtained from about 700 determinations 
made in the last ten years. They have carried on observations at the 
sea level (at Washington), at Mt. Wilson in Southern California at an 
elevation of 6000 feet, and several expeditions were made to Mt. 
Whitney in California at an elevation of 14500 feet. By making obser- 
vations at high altitudes as well as low ones, it is possible to estimate 
better the amount of heat absorbed in our atmosphere. The proper 
correction for the effect of the earth’s atmosphere constitutes a very 
difficult part of the problem. The numerical value obtained from all 
this work is that the “solar constant” is 1.93 small calories per centi- 
meter per minute, or 19 engineer’s calories per square meter per minute. 
The numerical value itself does not concern greatly the general reader, 
but it shows that the measures and estimates of Langley and others 
were decidedly too high. nearly 50 per cent too high in fact, for ten 
years ago it was believed that from 2.5 to 3.0 represented the value, 
while these laborious series of measures show that, during the period of 
years covered, the value should be only two-thirds of 3.0, or 1.9 as 
stated. Accordingly all the numerical values regarding the equivalent 
in horse power or other units of the amount of radiation received from 
the sun as given in the best school and college textbooks and in popular 
articles as well as in the cyclopedias and dictionaries should be reduced 
by from 20 to 33 per cent. This is very important and will be appre- 
ciated by all having an interest in engineering problems. But the most 
striking result is the discovery by Messrs. Abbot and Fowle that the 
“solar constant” is not a constant but a variable; in other words that 
our sun is a variable star like hundreds and thousands of others in 
the sky. 

It was nearly ten years ago that these investigators found evidence 
that the radiation of the sun was not steady from day to day; and ten 
years of work have been devoted to determining whether these apparent 
variations were really in the sun, or due to errors of observation, or to 
fluctuations in the absorption by the earth’s atmosphere. They now 
feel justified in stating that these fluctuations are real and in the sun 
itself, amounting to five per cent or more in a period of a week or 
ten days. 

To get rid of possible local effects in the atmosphere it was necessary 
to establish two stations for simultaneous work in widely different parts 
of the earth, and for that purpose observations were made in 1911 and 
1912 at a station in Algeria, while observations were continued on Mt, 
Wilson in California. The results from the two stations concurred in 
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showing similar fluctuations at the same time, thus largely eliminating 
the possibility of any atmospheric effects, unless it was so widespread 
as to cover the great distance from Algeria to California. They found 
that when the sunspots are numerous the radiation received from the 
sun is relatively high; and that it is relatively low when the sunspots 
are few or absent. (Just at present sunspots are very rare indeed, but 
they will become frequent again soon, and in about four years we may 
expect that they will be very numerous). Observations for sunspots 
have now been made long enough so that we know that they are more 
numerous every eleven years, slowly declining from a maximum num- 
ber to a minimum number about seven years later; and then rising 
again to a maximum about four years after the minimum. 

The importance of this discovery of the variation in the sun’s heat is 
probably obvious to the reader. The inhabitants of the earth are 
entirely dependent for their existence upon the results of agriculture, 
and nothing is more certain than that the radiation from the sun lies 
at the basis of the principal weather elements in the earth’s atmosphere. 
It should not be inferred that a sudden small change in the sun’s radia- 
tion produces an immediate effect in the terrestrial temperatures. The 
earth’s atmosphere takes up these changes and gradually communicates 
them to the earth’s surface. How soon and to what degree remains to 
be investigated. Continuous study extended perhaps over many years 
will be required to determine if these changes in radiation can be pre- 
dicted in advance, and if the laws can be determined which govern 
them. It is evidently a most practical problem, touching the inter- 
ests of every inhabitant of the earth. That Langley keenly appre- 
ciated the practical importance of this problem is shown by a quotation 
from an article he contributed to the Astrophysical Journal in March, 
1903, in which he says under the title “The Solar Constant and Related 
Problems”, “Physical astronomers, armed with new methods and per- 
fected appliances, are helping us to a view of the progress of creation, 
from its beginning in the nebula, which must interest every student of 
nature. But, however much our attention is aroused by the purely 
scientific aspect of such general studies, we must, it seems to me, con- 
sider, in the case I have now to present, utility, even before abstract 
interest. I refer to the study of the sun, for though the most unformed 
nebula may hold the germs of future worlds, yet for us these possibili- 
ties are but interesting conjectures. For, as I have said elsewhere, I 
recognize that every nebula might be wiped out of the sky tonight 
without affecting the price of a laborer’s dinner, while a small change 
in the solar radiation may conceivably cause the deaths of numberless 
men in an Indian famine. 
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“From the foundation of the Smithsonian Astrophysical Observatory 
until now, I have therefore directed its work toward solar study, with 
a view to its probable utilities as well as to its purely scientific value, 
while still regarding this last as of high importance. 

“While the sun, then, can be viewed merely as the nearest and most 
accessible star, yet it is here considered in a more important aspect to 
us, as the source of the radiation on which all human life depends.” 

An interesting by-product in this work was the discovery last year 
of a decided increase in the absorption caused by the solar atmosphere, 
beginning in the summer. Astronomers everywhere were incon- 
venienced and their observations greatly hindered by this increase in 
the absorption of the atmospheric veil. The effect was soon observed 
over all parts of the earth where accurate observations of the intensity 
of the light of the stars and the heat of the sun were made. 

The numerical measures of the absorption obtained by Abbot and 
his colleagues were very precisely confirmed by measures made in 
Germany, which the writer has recently inspected. Meteorological 
journals contain numerous communications on the subject, and a good 
case has been made out by those who are of the opinion that this 
atmospheric haziness was due to the eruption of Mt. Katmai in Alaska, 
beginning on June 6, 1912. The February number of the National 
Geographical Magazine contains interesting accounts with excellent 
pictures of the enormous extent of this volcanic eruption, and Mr. 
Abbot, in an article entitled, “Do volcanic explosions affect our climate”, 
in the same number describes the effects it seems to have produced in 
diminishing the radiation received from the sun. He concludes “that 
dust of Katmai diminished the heat available to warm the earth in the 
north temperate zone about ten per cent during the summer of 1912.” 
He also cites many cases of other volcanic explosions which have been 
proven to affect greatly the transparency of the earth’s atmosphere. 

It should be noted that this change in the absorption of the earth’s 
atmosphere is a wholly different thing from the capital discovery of 
Langley and his successors, to which I have referred, that the sun 
varies. That result is found after full allowance has been made for all 
fortuitous variations of the earth’s atmosphere, and could be detected 
equally well, or better, by an observer on the moon, were it possible for 
observers to exist on the moon. 
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THE CELEBRATION OF THE SEMI-CENTENNIAL OF THE 
CHICAGO ASTRONOMICAL SOCIETY AND THE 
DEDICATION OF A TABLET TO THE MEMORY 
OF TRUMAN HENRY SAFFORD. 


PHILIP FOX. 


It is very commonly heard that American institutions are young 
but if we accept that useful volume “Les Observatoires Astronomiques 
et les Astronomes” issued by M. Stroobant and his associates of the Obser- 
vatoire royal de Belgique as authority, there is but one astronomical 
society, and that the Royal, that antedates the Chicago Astronomical 
Society. The society at Leeds was founded in the same year. On 
November 6, 1912 the Chicago Astronomical Society met at the Dearborn 
Observatory and celebrated its semi-centennial with simple exercises. 

It has always seemed to me peculiarly inspiring that the group of 
men in the frontier town, in the midst of the uncertainty of the War 
of the Rebellion, should have had the vision and enthusiasm to form 
this society and get for its use the largest refractor on our planet. 

Professor Elias Colbert, president of the society and the only member 
now living who was present at the inaugural meeting, reviewed the 
early history of the society, particularly the steps leading to the ac- 
quisition of the telescope, the founding of the Dearborn Observatory, 
the effect of the Chicago fire and the insolvency of the old University 
of Chicago, the transfer of the Observatory to Evanston, and its present 
connection with Northwestern University. 

In connection with the celebration a tablet was dedicated to the 
memory of Professor Truman Henry Safford, the first director of the 
Observatory. The present director reviewed Professor Safford’s career 
and read letters from Professor Pickering on his life at Harvard and 
from Professor Milham on his life at Williams College. These remarks 
and letters are given herewith. 


TrumMAN H. Sarrorp. 


It would have been more suitable perhaps for one of you who knew 
Professor Safford and worked with him in the old Dearborn Observatory 
to speak at this time of his life and work. I entered astronomy too 
recently to have been a scientific contemporary. I never saw him. 
But in my many and prized conversations with Professor Burnham I 
have heard much concerning him and have come to respect him as the 
highest type of American gentlemen and scholar. 
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He was born in Royalton, Vermont, January 6, 1836. He seems to 
have shown extraordinary mathematical ability at a very early age, 
and numerous accounts of him were published at that time. 

In a quaint littlke volume, “The Young Vermont Mathematician’s 
Almanac for 1847, Astronomical calculations by T. H. Safford, aged ten 
years,” are given some interesting accounts of his remarkable boyhood 
gifts. They show him not to be a calculator by instinct but a logical 
reasoner on sound principles. An extract or two will not be out of 
place. The first is from an account by Henry W. Adams, a graduate 
of Middletown, Conn. “When only four years old he would surround 
himself on the floor with Morse’s, Woodbridge’s, Olney’s, Smith's, and 
Malte Brun’s geographies, tracing them through and comparing them, 
noting all the points of difference. He has pored over Gregory's Diction- 
ary of the Arts and Sciences so much that I seriously doubt if there can 
be a question asked him, drawn from either of those immense volumes, 
that he will not answer instantly. I asked to see his mathematical 
works. He sprang to the study and produced for me Greenleaf’s and 
Pike’s Arithmetics, Perkins’ Algebra, Playfair’s Euclid, Davies’ Algebra, 
Hutton’s Mathematics, Flint’s Surveying, the Cambridge Mathematics, 
Gummere’s Astronomy, and several Nautical Almanacs.* I asked him 
if he had mastered them all. He replied that he had. An examination 
of him for the space of three hours convinced me that he had and that 
he had far outstripped them. His knowledge is not intuitive. He is a 
pure and profound reasoner.” 

Here follow numerous problems. To cite one or two:—“How many 
acres in a circular piece of ground with a circumference of 31.416 
miles? He sprang on his feet, flew around the room and in a minute 
said, 50265.6. Said I, “What is the entire surface of a regular pyramid, 
whose slant height is 17 feet, the base a pentagon, of which each side 
is 33.5ft? In about two minutes he replied 3354.5558.” The crowning 
feature of this test was giving the square of 365,365,365,365,365,365. 
“Running about the room or grasping the door by the knob and swing- 
ing to and fro, in not more than a minute he gave the answer, from left 
to right in periods of three figures each, 133,491,850,208,566,925,016, 
658,299,941 583,225.” 

The following is taken from a_ report of the Rev. George Denison, 
professor of mathematics in Kenyon College. “While the child, now 
nine years and six months of age, was not yet come in from the fields, 
I examined an almanac in manuscript, for 1846, all of which this child 
had wrought out alone. I was examining the projection of the eclipse 
which he had made, and subsequent calculations, when he came in. 
I told him of the blind student in Kenyon College who was studying 
the differential and integral calculus. He seemed much pleased and 
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said he did not think that he could have done that without his sight.” 
(Notice the tense). “I then asked him of the projection which lay before 
me. He immediately commenced a full explanation and I felt as his 
little infant hand ran, rapidly over his diagram, and I listened to his 
childlike expressions as if I were in the presence of some superior being.” 

He entered Harvard as a junior in 1852, graduated in 1854, and was 
appointed assistant in the observatory. Here he remained for twelve 
years. Perhaps the most interesting work of this period was his ex. 
tension of the work of Bessel and of Peters, on the orbital motion of 
Sirius. The earlier invéstigators had used the variation of the motion 
in right ascension. Safford treated the declination observations. In 
1860 he prepared a catalogue of the declinations of 532 stars, for latitude 
determination in the Great Lakes Survey. After Bond’s death in 1865 
he was for a short time acting director of the observatory. In 1866 
he was appointed first director of the Dearborn Observatory. His chief 
work here with the equatorial was on the nebule, of which he found a 
considerable number of new ones. It is well known to you that the 
original dome over the telescope was unsatisfactory and to move it 
was no inconsiderable task. He was severely restricted in the region 
of the sky available for study. When the meridian circle was mounted 
in 1867, he entered the coOperative plan of the Astronomische Gesell- 
schaft for the determination of the position of all of the stars down to 
the ninth magnitude, and was assigned the zone +35° to +40°. Upon 
this task he entered with zeal and had completed nearly two-fifths of 
the zone when the Chicago fire robbed the Observatory of its support 
and Safford withdrew from the directorship and entered the Geodetic 
Survey. In 1877 this zone was assigned to the observatory at Lund 
where it was re-observed. In 1876 he was appointed Field Professor 
of astronomy at Williams College, where he remained until his death 
in 1901. 

I have searched the various astronomical periodicals, observatory 
publications, the general scientific journals, and academy proceedings 
to make a bibliography of his work, and find a vast number of papers, 
many of general interest, but most of them concerned with star _posi- 
tions, either the results of his own observations or the treatment of 
older material. His great work on Sirius, his discussion of the Green- 
wich Planet Observations of Bradley, Bliss, Maskelyne, and Pond, the 
preparation of catalogues of the declination of many stars for the Survey 
of the Lakes and the Mexican boundary, the solar motion in space, the 
comparison of various catalogues and the things coming out of 
such comparison, as proper motion, personal equation, etc., and his 
own catalogue of 261 Polar Stars, are examples of his work in 
this field in which he was truly a master. His three papers in the 
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tenth volume of the Siderial einieniin on “How to Make Good Merid- 
ian Observations” may still be read with profit by observers in this field, 

Perhaps the matter of greatest interest now in the older, formal 
astronomy is the subject of star drifts. Groups of widely separated 
stars are recognized to be moving in parallel lines, thus forming great 
systems. The first work on this subject was by Proctor and bore on 
the stars of the great dipper. Safford touches on this matter with quick 
perception, pointing out six groups among the stars in the neighborhood 
of the pole. He pointed out the great value which the observations 
of Stephen Groombridge would have in this field. It is interesting to 
note that these observations have recently come into their full honor 
through Eddington’s discussion of them from this standpoint. 

His keen interest in the progress of the carte celeste and in the 
application of photography to meridian observations shows his sym- 
pathy with all experiments to improve the determination of star 
positions. 

His contribution to the dynamical side of astronomy is limited to the 
many orbits and ephemerides he computed and his determination of 
the mass of Neptune from the perturbation of Uranus. In the develop- 
ment of astrophysics he took no active part save only as an interested 
and appreciative spectator. 

Concerning his remarkable mental gifts, his remarkable memory for 
numbers, there are many illustrative anecdotes. Those cited by Pro- 
fessor Pickering and Professor Milham will suffice. 
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We of this society cannot think of Professor Safford without feeling 
a poignant sadness that the Chicago fire which blighted so many lives 
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should have robbed the Dearborn Observatory of his services and his 
dazzling intellect of the opportunity to come to full fruition. It is a 
happy privilege to erect in his honor the tablet which we now dedicate. 


LETTER FROM Proressor E. C. PickerRING. 


My personal knowledge of Professor Safford was only during the latter 
years of his life’ As a boy, he attracted the attention of Profes- 
sor Benjamin Peirce and others as a “mathematical prodigy,” being 
able to multiply large numbers in his head, and perform similar 
feats. As a boy of nine, if asked for the square of any number 
of six or seven figures, he would roll on the floor as if he were insane, 
then presently get up and give the correct answer. He could not 
tell how he obtained it, but he was sure that he was right. In later 
years, he explained to me his mental processes, which were sim- 
ple but required a perfect memory. He once said that he never forgot a 
number, and that he had committed to memory a five place table of 
logarithms. He graduated from Harvard in 1854, and in July of the 
same year was appointed observer and computer in Harvard College 
Observatory. For twelve years he took an active part in its work and 
some of his results are published in Harvard Annals, Volumes 1, 2, 4, 
and 6. On the death of Professor George P. Bond, he was placed in 
charge of the Observatory, a position he held until the election of Pro- 
fessor Joseph Winlock, as Director. As a young man, his health was 
poor and this perhaps increased his natural shyness, so that his real 
ability did not always appear when he met strangers. One of my 
pleasantest recollections of him was when dining with him at Williams- 
town. Sitting at the head of his table surrounded by his family, he 
said he was well satisfied with his position and prospects. Having 
never been athletic himself he told me with pride how one of his sons 
had recently been elected Captain of the College Base Ball team. He 
retained his wonderful memory through life and being made Librarian 
of Williams College, it was said that he could tell the position of every 
book in the library without leaving his seat, and when observing with 
the transit instrument he did not need a Nautical Almanac since he 
remembered the places of all of the stars init. On the other hand, I 
am told that never having occasion to identify the constellations, he 
could not tell one star from another by inspection of the sky. His 
interest in astronomy was confined to the positions of the stars, and his 
last work was in observing a list of stars near the North Pole. He had 
a thorough knowledge of the literature of the subject, as well as of the 
mathematical processes involved. 
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LETTER FROM Proressor Wiuus I. Mityam. 


Truman Henry Safford was called to Williams College as Field Mem- 
orial Professor of Astronomy in 1876. At this time he had been for 
several years in the services of the United States engineers in their 
Jatitude and longitude work in the territories. The Field Memorial 
Professorship had been founded in 1866 by David Dudley Field of the 
class of 1825 and the well-known Albert Hopkins had been the first to 
hold it. After his death in 1872 and until Safford’s appointment in 
1876, lecturers in Astronomy had been appointed from year to year, 
Safford himself holding the position one year. 

During the first years of his connection with Williams College his 
time was mainly spent in finishing and publishing pieces of research 
work which had already been commenced or for which the observations 
had already been made. Chief among these was the catalogue of stars 
most suitable for determining latitude in the United States. 

In 1882 the Fields again gave money to Williams College for astron- 
omical purposes. The iron meridian house called “The Field Memorial 
Observatory” was constructed and a Repsold meridian circle of 4% 
inches aperture was procured. With this instrument Professor Safford 
began the observation of polar stars in the summer of 1882. Until 
1887 all observations were made by the eye and ear method. The final 
results of the work known as “The Williams College Catalogue of North 
Polar Stars” was published in 1888, and constitutes Professor Safford’s 
chief piece of research work begun and completed while at Williams 
College. In 1888 an interesting address of his on the development of 
astronomy in the United States was also published. It had been 
delivered June 25, 1888 to commemorate the fiftieth anniversary of the 
dedication of the Hopkins Observatory of Williams college, the first 
permanent public observatory in this country. 

Professor Safford’s time. was too fully occupied with his duties as 
teacher and administrative officer to allow much time for research 
work. From 1879 to 1888 he was librarian of the college. Until 1892 
Astronomy was a required course, so that many generations of Williams 
men hold him in grateful remembrance. He also gave all the courses 
in mathematics beyond the first term of Sophomore year and in 1887 
published a small book on “Mathematical Teaching and its Modern 
Methods.” 

Professor Safford is perhaps more widely known as a lightning calcu- 
lator than as teacher, astronomer or mathematician. He was always 
most reticent in connection with his gifts. Only the few who took 
advanced courses ever realized his ability and when asked how he was 
able to do it he always evaded the question or gave no answer. In 
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multiplying large numbers of, say, six or more figures together, the 
three or more figures as the beginning and at the end of the answer 
would be put down first. The middle figures were then put down after 
a pause of a few seconds, sometimes with the change of perhaps one 
figure in the end groups. I remember on one occasion in connection . 
with some work of mine that there was a column of about 40 numbers 
with from two to four figures in each number. Professor Safford slowly 
moved his pencil down the column and in about five seconds wrote the 
sum of the squares of these numbers. I remember well a story told 
me by a member of the class of 1891. He said that one day he gave 
to Professor Safford this problem: “Suppose I was born at a certain 
hour, minute, and second of a certain day of a certain year, how old 
would I be in seconds at noon today.” Professor Safford put his head 
slightly on one side in his characteristic way, walked up and down 
along the black-board, and told him the answer. “No” he said to Pro- 
fessor Safford “That is not correct for I have worked it out and the 
answer is different.” “What was your answer” was Professor Safford’s 
rejoinder. On being told he again walked up and down along the black- 
board, and then exclaimed: “Oh! You forgot the leap years.” 

During his last years rational triangles and personal equation were 
the two subjects which chiefly occupied his mind. The former he often 
gave to his advanced classes during odd moments. On the latter subject 
he wrote several valuable articles which were published in the Monthly 
Notices. 

He was stricken with paralysis in 1894 and from that time on his 
work was often interrupted, He died in 1901 and is buried in the 
college cemetery. As the obituary record well states; it seemed sad 
to think the intellectual splendor of his early life suffered an early eclipse. 
As a teacher, as an investigator, and as a man he did honor to the 
college to which he gave the best years of his life. 





NORMAN ROBERT POGSON.* 


T.S. H. SHEARMEN. 


Although nearly a quarter of a century has rolled away since the 
death of Norman Robert Pogson, Government astronomer at Madras, 
India, he has not yet received the attention at the hands of the biog- 
rapher to which his valuable work entitles him. 


* Paper presented tothe British Columbia Academy of Science by T. S. H 
Shearmen, Director Vancouver Observatory. 
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As it has been my privilege to have had access to considerable un- 
published biographical details regarding this gifted astronomer I have 
felt it right, even at the eleventh hour, to put forth a brief synopsis of 
them in the hope that they will, in a slight measure, take away a 
reproach that has, for two decades, marred the pages of astronomical 
‘literature. 

Norman Robert Pogson was born at Nottingham, England, on March 
23, 1829. As his father conducted an old-established business, he was 
at first entered for a commercial education; but being in very truth a 
born astronomer, the temptation to follow a lucrative commercial career 
was cast aside for the silent contemplation of the stars; and, accord- 
ingly, at the age of sixteen we find him deserting the business world 
and undertaking the teaching of mathematics as a profession. 

In 1847 he calculated, under the guidance of Dr. J. R. Hind, director 
of Bishops’ observatory (and afterwards Superintendent of the British 
Nautical Almanac) the elements of two comets. In 1848 he calculated 
the elements of the orbit of the minor planet Iris (discovered by Hind 
on August 18, 1847) and supplied an ephemeris for six months. Later 
in the same year he supplied an ephemeris for Gourjon’s comet. In 
1850 he investigated the orbits of Pons comet and Petersen’s comet. 

The accuracy of this work led to his appointment in 1851 to Bishops 
observatory, Regents Park, London. Hind, the director of the observatory’ 
who was also born at Nottingham, remained a life-long friend. In 
addition to the routine work of the observatory he continued to calcu- 
late, in his spare time, the orbits of comets and minor planets. His 
stay at Bishops’ observatory was, however, not a long one, for he was 
soon offered, and accepted, the appointment of assistant at the Radcliffe 
Observatory, Oxford, then under the direction of the well-known astron- 
omer M. J. Johnson. He was now fairly launched on a scientific career, 
and memoirs from his pen began to fill the pages of the Monthly 
Notices of the Royal Astronomical Society. 

In 1854 he independently discovered the minor planet Amphitrite, 
though by an accident (not the only one in his career) he was not able 
to claim the discovery. Albert Marth of Bishops’ South Villa Observa- 
tory is credited with the detection of this planet. In 1856 Pogson 
discovered the minor planet Isis. In the following year he discovered 
the minor planets Ariadne and Hestia. But this was not his main 
work, as the volumes of the Radcliffe Observatory between 1852 and 
1858 are filled with the results of the routine work of the observatory, 
each bearing silent testimony to the activity of that period. In 1854 
Pogson assisted at the famous experiments for determining the mean 
density of the earth conducted by the astronomer Royal, Sir G. B. Airy, 
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at the Harton Colliery. For this work he received the hearty thanks 
of Airy. 

In 1859 he left the Radcliffe Observatory to become the director of 
Hartwell Observatory, belonging to Dr. Lee. The principal telescope 
was the celebrated and historical 6-inch refractor formerly owned by 
Admiral Smyth (and now at the Hong Kong Observatory.) His time 
here was mainly occupied in the study of variable and double stars, 
minor planets, and the formation of star charts. In the two vears 
spent at this observatory he accomplished a large amount of work, and 
the Monthly Notices of the Royal Astronomical Society for 1859 and 
1860 contain no less than fourteen papers from his pen. During the 
same period he contributed several papers to the British Association 
for the Advancement of Science, and made some valuable contributions 
to the Speculum Hartwellianum. In 1860 he independently discovered 
a new star in the midst of the nebula No. 80 of Messier’s Catalogue, 
Auwers had, however, already seen this object a few days earlier. 

It was in the course of his variable star work that he was led to 
propose the light ratio for stellar magnitudes now universally adopted 
by astronomers; and as it is upon this work (rather than his planetary 
or variable star work) that his claim to imperishable fame _ principally 
rests, a brief explanation of the subject of stellar magnitudes will show 
the importance of his suggestion. Hipparchus and Ptolemy divided 
the stars visible to the unaided eye into six classes. This division, 
however, was done in a very rough and arbitrary way; for, as a matter 
of fact, the stars shade gradually from one class, or magnitude, to an- 
other and they cannot be properly represented simply by six classes, 
or magnitudes, unless fractional numbers are introduced. This has 
been done by modern astronomers, who now use the decimal notation. 
After the introduction of the telescope the same system was extended 
to the telescopic stars; and it was here that Pogson pointed out the 
very discordant results of different observers. Sir John Herschel, 
whilst at the Cape of Good Hope, had shown that an average first mag- 
nitude star is one hundred times as bright as a star of the sixth magni- 
tude—five magnitudes fainter. Pogson then proposed (and his sugges- 
tion has been universally adopted by astronomers) that the light ratio 
between successive magnitudes should be made 2.512, or, in other words, 
he proposed to classify the stars according to an “absolute scale” which 
has a uniform light ratio whose number is represented by the logarithm 
0.400. Pogson’s Scale, as this system is called, is now used in all pho- 
tometric work. 

Early in 1861, having received the appointment of Government 
Astronomer at Madras, India, he left his native land and took up his 
residence at the Madras Observatory, where he continued his researches 
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under new and strange conditions. He found the instruments sadly 
out of repair, and also a lack of proper assistance; but in spite of these 
drawbacks he set to work and began a series of observations that only 
terminated with his death thirty years afterwards. In the same year 
that he reached India he discovered a minor planet which he very 
appropriately named Asia, as being the first minor planet discovered 
on that continent. Sappho followed in 1864, Sylvia in 1866, Camilla 
in 1868, and Vera in 1885. Seven variable stars were also added be- 
tween 1862 and 1865, thus making twenty variables detected between 
1853 and 1865. The chief work now carried on was of a two-fold char- 
acter, namely, the observations for the Madras star catalogue and his own 
special work, the formation of a variable star atlas, begun at Oxford in 
1853. In the latter work, however, he was much hindered by the reduction 
of observations for the annual volumes of results. The actual printing of 
the volumes was, however, attended by much delay, owing to “red tape” 
methods of conducting Government publications. Over these methods 
he had, of course, no control, but he bitterly resented them; and well 
he might, for it was due to such outside control of the publications of 
the observatory that he lost the credit of being the first to observe, at 
the Indian eclipse of 1868, the spectrum of the solar corona. 

The variable star atlas took much of his own time, and the catalogue 
which would have accompanied it contained the approximate positions 
of 60,000 stars observed by himself. These were twice reduced, first 
to 1860 and later to the epoch 1900. The value of this work was so 
manifest to astronomers that Professor E. C. Pickering of the Harvard 
College Observatory offered, in 1890, to aid in its publication. 

The subsidiary work carried on during his early life in India was 
most varied in its nature; and, although he was essentially an astron- 
omer of the old school (of the pre-spectroscopic age, if I may so term it) 
he nevertheless was, in company with Major Herschel, Tennant, Rayet 
and Janssen, the first to detect the bright lines in the spectrum of the 
solar prominences, during the total solar eclipse of 1868. He also saw 
the spectrum of the corona at the same eclipse, but his observations 
were lost to the world for a long time, owing to the Government’s delay 
in publishing the report. He was naturally much piqued, and refused 
to publish anything for some time afterwards. This fact also caused 
the delay in the publication of the regular work of the observatory. 
Since Pogson’s death a change in these matters has been made and his 
successors do not labor under the galling restrictions experienced thirty 
years ago. 

The story of his detection of a comet after the great meteoric shower 
in November, 1872, has often been told. Professor Klinkerfues, of 
GOttingen, after observing the great meteoric shower attending the 
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return of Biela’s comet to perihelion, came to the conclusion that 
possibly the comet itself was close to the earth. He therefore, on 
November 30, telegraphed to Pogson, “Biela touched earth November 27; 
search near Theta Centauri.” (The position sent by Klinkerfues was, 
of course, the anti-radiant of the meteors.) Clouds prevented a search 
being made till December 2, when, strange as it may seem, the vision 
of the Madras observer was greeted with a faint comet in the place 
predicted by Klinkerfues! The comet was very faint, and only 45” in 
diameter. On December 3, a faint tail was detected, but a cloudy spell 
coming on, it was lost to view, and has not since been recovered. 

I will conclude this recital of Pogson’s observational career by giving 
a list of the principal variables and the minor planets that he detected. 
The variables include R Ursae Majoris, S Ursae Majoris, R Librae, 
U Scorpii, T Ophiuchi, S Ophiuchi, R Ophiuchi, T Sagittarii, R Sagittarii, 
S Sagittarii, R Cygni, R Cephei, U Capricorni, R Cassiopeiz. 

Omitting his independent discovery of the minor planet Amphitrite 
and some others, he discovered the following planets: (42) Isis, 1856; 
(43) Ariadne, 1857; (46) Hestia, 1857; (67) Asia, 1861; (80) Sappho, 
1864 ; (87) Sylvia, 1866; (107) Camilla, 1868; (245) Vera, 1885. 

He was twice married. His eldest son was educated with a view to 
assist in the work of the observatory, and, after spending some time at 
Kew to perfect himself in the observatory work there, he returned to 
India, but only lived a short time. Another son was British Vice 
Consul at Hamburg. The fourth son is my worthy friend, Mr. A. Lee 
Pogson, who is a distinguished member of the Institute of Civil 
Engineers, and of other societies. This gentlemen is a worthy son of a 
great man, and has himself had a brilliant scientific career, though in 
a different field to that pursued by his father. For eighteen years he 
was the Engineer of the Madras Harbor Works and Trust, and later, of 
the important Admiralty Breakwater works at Malta Harbor. He is 
also the inventor of many instruments for magnetic, meteorological, and 
other branches of research. Miss E. Isis Pogson was for many years 
her fathers assistant, and also Meteorological Reporter to the Govern- 
ment of Madras. Mr. Pogson’s first wife died from cholera in 1868. 
He married again in October 1883, and of the three children of this 
marriage, one—Vera—died in infancy. It will be noticed that the 
names of his daughters correspond with those of the planets which he 
discovered. His old friend J.R. Hind also named his daughters after 
the planets which he had detected. 

At the distribution of New Year's honors in 1879 he was made a 
Companion of the Indian Empire. 

He was an enthusiast in music and was a faithful member of the 
the Madras Philharmonic Society. 
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Early in 1891 not feeling very well he sought medical advice and was 
told that he had but a few weeks to live—cancer of the liver having 
already made great headway. As nearly all his observatory notes were 
written in cypher he requested the Government to send some one 
whom he could instruct in the work. In accordance with this request 
Mr. Michie Smith was appointed to the observatory. 

On June 23, 1891, as the rays of the rising sun lit up the domes of 
Madras observatory, the Creator of the stars and planets he loved so 
well, touched this watcher of the skies and bade him go up higher. 

The funeral service, at St. George’s Cathedral, was a choral one, and 
was attended by a large gathering. In 1894 a brass tablet of artistic 
design was placed in the Cathedral, bearing the following inscription: 


In memory of Norman Robert Pogson, C. I. E., F. R. A.S., 
| Government Astronomer at Madras for 30 years. Born at 
| Nottingham, on the 23rd March, 1829, died at Madras on the 
| 23rd June, 1891. By his valuable contributions to Astronomy, 
' and by his discoveries of Stellar Phenomena, especially of 

minor planets and variable stars, he earned an enduring name. 
Thine eves shall see the King in his beauty ; 
they shall behold the land that is very far off: 
Isaiah 33, verse 17. 


Vancouver Observatory. 
2273 Sixth Ave. Vancouver, B.C. Canada. 





JUPITER 


LATIMER J. WILSON, 


Observations of Jupiter began here regularly from the first of April 
and though the seeing was not good during the earlier apparition of the 
planet there have been a number of interesting phenomena disclosed. 
The Red Spot has shown unusually rapid motion since becoming in- 
volved in the South Tropical Disturbance. The following approximate 
estimates, corroborated closely by other members of my observing 
section of the Society for Practical Astronomy, will give an idea of the 
change in longitude of the Red Spot; 1913 April 1, (center) 278°; May 
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3, 271°; May 25, 268°; May 27, 266°; June 1, 266°; June 10, 263°; June 
13, 265°; June 15, 262°; June 25, 264°; June 27, 262°; July 3, 259°; 
July 5, 261°; July 7, 263°. 

Referring to the drawings, 1, 2, 5,6, and 10 show intensely dark spots 
in the southern component of the south equatorial belt. These spots 
are evidently moving in a direction contrary to the other markings on 
Jupiter, their longitude changing in an apparently irregular manner 
somewhat like the dark spot observed by myself in 1911. That marking 
was reported in PopuLar Astronomy No. 195, May 1912. It wasin latitude 
—15° and in the interval from May 17, 1911 to August 2, 1911 changed 
from 108° to 141° (II). The present disturbance consists of a pair of 
spots as shown in drawing 1. That of 1911 was similar in this respect 
but the second or following spot (referring to their proper motion) did 
not last until the preceding part of the S.T.D. was approached. It will 
be interesting to see if the same occurs in the present instance. The 
first and darkest of these openings in the belt has just passed the pre- 
ceding part of the S.T.D. (see drawings 6, 2 and 10). When the seeing 
is good its appearance is startling. Its color isa deep brick red, at 
times very clear, and it is bordered by a very narrow stripof white which 
is more noticeable on the northern than on the southern side. The dark 
spot on the C.M. in drawing 1 was at about 177° on June 17, at 
181° on July 4, and at 186° on the 7th. As seen in drawings 5 and 6 
the other spot (shown on the C.M.) has changed from 206° on the 17th of 
June to 212° on the 4th of July. Other observations show that the 
center of the spot was at 208°.8 on June 27th, 212°.8 on July 4th, and 
215°.3 on the 7th. It was at 206°.6 on June 17. 

The northern equatorial disturbance seems to have distributed itself 
around the planet in the form of dark condensations arranged at almost 
regular intervals. The motion of these markings is worthy of serious 
consideration and will no doubt add something to our knowledge of the 
different zones of rotation. The drift of the southerly spots seems to 
be about the same as system I. 

In drawings 4 and 7 a satellite and its shadow is seen upon the disc 
of Jupiter. In 7 the satellite was perfectly visible during the entire 
transit and after it had passed the C.M. seemed to cut into its own 
shadow. In the drawings showing the region following the Red Spot 
interesting changes will be noticed. During the observation when 10 
was being made several exceedingly brilliant flashes were seen in the 
extreme preceding part of the Red Spot Hollow. A little white spot 
following the Red Spot was also unusually bright. This marking seems 
to be a fixture since it was seen a number of times last year. The 
following is a list of the drawings giving the time and central meridian 
of each.— 
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h m O 
1 1913 June 17, 18 25 G.M.T. 177.3 (il) 
2 July 7, 15 25 196.5 
3 June 25, 17 51 282.4 
4 July 4, 19 41 257.8 
5 June17, 19 13 206.6 
6 July 4, 18 23 212.8 
. July 3, 16 23 349.9 
8 July 5, 16 4 279.2 
9 June 19, 18 1 103.7 
10 July 7, 16 45 244.6 
11 July 3, 18 29 66.7 
12 July 5, 17 38 336.1 


The accompanying chart represents graphically the motion of the 
two dark openings in the belt —15°, the following dark part of the north 
temperate belt (shown in drawing 1), the preceding and following parts 
of the dark area of the south tropical disturbance and the center of the 
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red spot hollow. “A” represents the latter; “B” and “C” the preceding 
and following parts respectively of the south tropical disturbance; “D’ 
and “E”, spots 1 and 2 respectively; while “F” (detted line) is an 
attempt to show the mean motion of the darkest part of the north tem- 
perate belt. The observations of Mr. Hibbert Perceval Newton (N)’ 
Mr. J. J. Schafer (S ) and Mr. Arthur Prahl (P) are indicated in the 
tables of observations. All other longitudes were obtained from my 
own observations. 
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In conclusion I would like to say that what is shown here may be 
nothing new to one who has observed Jupiter for numbers of years. 
My own experience with the planet extends through only four summers 
and of these the present apparition seems by far the most interesting. 
Asummary of the present conditions is: 

1. The preceding and following parts of the South Tropical Disturbance 
seem to be moving more rapidly in decreasing longitude than any other 
marking in system II considered here. The following part seems to be 
more irregular and slightly more rapid than the preceding part. 

2. The Red Spot Hollow changed in decreasing longitude more rapidly 
while nearer the preceding part of the south tropical disturbance. 

3. Spot 1 and 2 are increasing in longitude, 2 more rapidly than 1. 
When 2 encountered the preceding part of the south tropical disturb- 
ance it was apparently carried along with that marking for a few days. 
It is a dark red spot bordered on the north with a strip of brilliant 
white. It is about twelve degrees long and five wide. 

4. A dark part of the belt in +45° (+) — the north temperate belt, 
shows a motion a litthke more rapid than that of spot 2. 

On July 20 Mr. Schafer and I observed a black transit of Satellite III 
The satellite was at first mistaken for its shadow. 


THE SoutH TropicAL DISTURBANCE. 


Preceding Part:—(“B” on the chart.) The Following Part:—(“C” on the chart.) 
1913 April 15 239 Mar. 21 31.9N 
18 239 N April 14 17.2 N 
30 235 N May 18 361.4 
30 231.9 30 6358.4 
May 21 228 N June 1 357.2N 
24 217.9 4 358.1 
June 1 220.8N 11 357.7 
10 228.7 15 351.5N 
12 215.9N 15 360.3S 
14 216.3N 18 348 
15 211 23 345.3 
17 212.6 25 345.1 
24 213.7N 30 341.5 
25 212.4 July 3 340.9 
26 209.5 N 5 336.1 
27 210.8 8 341.9 
July 4 209.5 10 339.2 P 
7 208.4 13. 334.5 
16 204.1 15 335.7 
17 204.8 17 337.1 
29 201.2S 20 336.48 
31 196.158 27 336.1S 
Aug. 9 199 Aug. 1 3285S 
9 196.7N 8 329.6 
17 195.4 10 328,7N 
19 194.7 10 329.9 
21 196 (very bad seeing) 11 331.4 
13 325.2 
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Dark Spots IN 15° SoutH LATITUDE. 


Spot 1. (“D” on the chart) Spot 2. (‘“E” on the chart.) 
Center , Center 
1913 June 15 178.5 1913 May 24 197.2 
17 177.3 June 15 207.4 
25 184.3 17 206.6 
27 179.8 25 212.4 
29 179.5 27 208.8 
July 4 181.3 July 4 212.8 
7 186.3 7 2183 
16 183.3 16 214.4 
21 187.78 17 214.8 
188.58 19 213.0 
5 188.5 21 215.0 
9 187.4 26 * 217.4 
188.5 . & 2218 
17 188.1 9 221.1 
21 190.7 17 225.8 
22 226.6 


THE Rep Spot HoL.ow. 
Center (“‘A” on the chart.) 


1913 Mar. 25 277.3N July 3 259 
April 278.0 5 261 
May 3 271.0 263 

5 271 N 262.3 
268.0 > 262.3 
266 262.1 
266 9 261.1 
266.7 N : 261.2 
263 26 259.2 
262.2 N 29 256.58 
265 : 254.38 
262 - 257.0 
260.2 3. 259.8 
264 5 259.8 
260.3 N 9 256.7N 
262 256.9 

17 255.4 


THE Dark Spot IN THE North TEMPERATE BELT. 


Following part. (See drawing 1 and also the dotted line F on the graphic chart.) 


1913 May 24 185.6 July 19 209.4 
9 


June 15 196.5 21 209.6 
17 182.3 26 209.7 
27 191.8 Aug. 5 222.9 

July 16 202.3 17 219 
17 207.2 22 ~ 219.3 
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BURNHAW’S NEW MEASURES OF PROPER MOTION STARS. 


ERIC DOOLITTLE. 


The work before us,” containing upward of 9500 micrometric measures 
made with the largest existing refractor and by the most skilled of 
living double star observers, is much more than a most important and 
valuable contribution to astronomy of position. That it is this goes 
without saying, but it should also in the highest degree be an encourage- 
ment and inspiration to all observers, even to those who have access 
only to telescopes of very moderate apertures. It is a beautiful exam- 
ple of long continued, systematic work pursued in accordance with a 
definite plan, and the completeness and thoroughness with which each 
star has been measured should serve as a model to all observers in 
this field. 

It would probably be expected by inexperienced observers that Mr. 
Burnham would have employed so large a telescope almost wholly in 
the measurement of excessively close and difficult double stars, but 
this is far from being the case. In looking through the whole volume, 
hardly half a dozen close pairs are found, and very many of the stars 
measured would be very easily within the reach of an observer pos- 
sessing a telescope of only six inches aperture. Such a one might well 
be disposed to regret that he has missed this opportunity to make a 
valuable contribution to science, and that the work which he is well 
equipped to do, Mr. Burnham has done. Of course many of the pairs 
measured are far beyond the reach of small telescopes, and of course 
also the measures by so excellent an observer as Mr. Burnham are 
necessarily more accurate than those of a beginning observer could 
possibly be, yet such an observer by patient work on pairs of this char- 
acter and by somewhat increasing the number of nights on which each 
pair is observed could accomplish a needed work of real value. 

The large volume of Mr. Burnham is wholly devoted to the measur- 
ment of stars in which, from meridian circle observations or otherwise, 
proper motion has been detected. For the purpose of confirming this 
proper motion and determining its amount and direction with accuracy, 
the position angle and distance from the moving star to one or more 





* Measures of Proper Motion Stars made with the 40-inch Refractor of the Yerkes 
Observatory in the years 1907 to 1912, by S. W. Burnham. Published by the Carnegie 
Institution of Washington, 1913, Publication No. 168. 
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faint stars in the field are measured. In the cases where previous 
accurate micrometric measures have several years ago been made, the 
new measures establish the proper motion with a much higher accuracy 
than has hitherto been possible; when, as often happens, these meas- 
ures of Burnham are the only ones, they serve as very accurate initial 
positions for the determination of proper motion from later micrometric 
measures, to be made after the lapse of a few years. It would at this 
time be undesirable to repeat the measures on the pairs observed by 
Mr. Burnham, but for the possessor of a small telescope a similar valu- 
able work is waiting. Let him examine the various star catalogues and 
make a list of all stars for which meridian circle observations indicate a 
proper motion. Let him next consult the General Catalogue of Double 
Stars and the supplementary volume here reviewed and reject from his 
list those stars which have already been adequately observed. Finally 
let him observe the remaining stars just as Burnham has done. With 
several of them he will doubtless find no suitable comparison stars in 
the field, for such excessively faint stars as can be seen in the 40-inch 
will of course be invisible to his smaller instrument, but without doubt 
the greater number of the stars on his list can be observed. And finally 
he should make as careful measures on each pair as he is able to, 
removing no pair from his list until he has observed it on at least three 
nights, and six nights would be better than three. While doing this he 
can justly feel that he is accomplishing a work of real, enduring value. 
How much better it would be to use a valuable instrument for this 
purpose than merely to employ it aimlessly, or to waste its time, as 
some observers unfortunately still do, in measuring certain of the Struve 
pairs which are well known to have been entirely fixed for the past 
three quarters of a century. 

We have yielded to the temptation to hold up this volume as a sort 
of object lesson to the scores of idle observatories in this country, but 
it would surely not be fair to regard it wholly or even principally from 
this aspect. The professional astronomer in turning over its beautifully 
printed pages will doubtless be first impressed by the thoroughness and 
completeness of the work. No star has been left half measured or in- 
completely measured. In the great majority of cases more than one 
companion has been connected with the principal star, and whenever, 
from the discordance of the observations or otherwise, there is the least 
reason to suspect that one or more of the comparison stars is itself in 
motion, these have been connected with other and often excessively 
faint stars in the field. The whole represents an immense amount of 
most thorough work. It seems that nothing that can at this time be 
done to increase our knowledge of the stars selected for measurement 
has been left undone, and the whole constitutes an example of perfectly 
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planned and executed micrometric work whose value can hardly be 
over-estimated. 

The volume contains 311 pages of measures and is divided into two 
parts. The first part contains all stars not included in the General 
Catalogue on which micrometric measures have at any time been made, 
some fifty stars in which, from the photographic plates of the Oxford 
Astrographic Catalogue, proper motion had been inferred, and also nearly 
all of the thirty-nine stars which had been discovered by Boss to con- 
stitute the remarkable star stream in Taurus. None of these stars are 
included in the General Catalogue and therefore this part of the present 
volume may be regarded as supplementary to that work. The position 
angle and distance are measured from each of these stars to at least 
one faint companion and in many cases two or more companions are 
included. Sometimes no suitable comparison star is found within 300’’, 
but it is only in afew cases that a distance of 200” is exceeded. This 
part comprises 76 pages and it includes 414 stars. 

The second part comprises about two thousand stars, all of which are 
to be found in the General Catalogue. Most of these are rather bright 
stars or pairs from which one or more distant stars are measured for 
proper motion, but a number of wholly neglected Struve and wide 
Herschel pairs are also included. In many of these the proper motions 
found will be of the highest interest to the double star observer. As 
Burnham remarks, the results from meridian circle observations, es- 
pecially when the proper motions are small, are frequently extremely 
inconsistent, even the direction of the suspected motion being some- 
times variously distributed through three different quadrants. When 
suitable comparison stars can be found, it cannot be doubted that 
accurate micrometric measures will ultimately determine these motions 
with a far higher degree of accuracy than is possible in an other way. 

The accuracy of proper motions determined with the micrometer is 
of course to some extent vitiated if the comparison star itself has any 
appreciable motion. If this is not excessively faint, Burnham, as has 
been said, frequently connects it with one or more fainter companions 
in order that its own motion may be hereafter determined. As to these 
very faint stars, it is Mr. Burnham’s decided conviction that we may in 
every case assume them to be entirely fixed. A considerable part of 
the very brief introduction to the volume is devoted to a discussion of this 
question, and what Mr. Burnham writes on the subject is of such a 
general interest that we here quote it almost in full: 

“There is at this time no relevant evidence of any character that 
any really faint star* not associated and moving with a larger star 





* By this is meant stars from the 13th to the 16th magnitude. See the 
Monthly Notices, Volume 71, page 208. 
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has any sensible proper motion at all. Of course this does not neces- 
sarily refer to all telescopic stars visible in small apertures. Occasion- 
ally a star as faint as the eleventh magnitude has been found with a 
small motion, but these instances are rarer than one would expect. 
For many years I have been hunting for a faint star with some certain 
proper motion, but so far without success; and the observations of 
others to this time give only negative results. It goes without saying 
that every star in the heavens down to the limit of the largest aper- 
ture, must have some proper motion as well as parallax; and it is 
equally obvious that the one is as negligible the other in all observa- 
tions of relative positions with any astronomical instrument now in use. 
Possibly the present series of measures, when followed up a half century 
or more from this time, may show that some one of the small stars 
now measured has a real and substantial movement in space. I 
sincerely hope that this may be the result of further investigations, but 
it will require careful and long-continued measures with the micrometer, 
and perhaps extended to other near faint stars not yet observed, to 
establish and confirm the suspected movement. Photography will 
doubtless contribute to this end, but the exposures will. necessarily have 
to be much longer than those given to the plates of the several Astro- 
graphic Catalogues in order to reach the desired low magnitudes.” 

Yet the measures of this volume themselves show a large motion in 
a few stars which are as faint or fainter than the eleventh magnitude, 
and it is therefore not unlikely that an occasional faint star having a 
large proper motion will hereafter be found. 

The total number of stars included in this volume is about 2500. 
From among so many it would be obviously impracticable to notice all 
for which important results have been found; the astronomer whose 
specialty is double star observation will meet with these one after 
another as he examines the volume itself, and we can here only call 
attention to a very few indeed of the most interesting examples. 

The reader will doubtless remember that nearly three years ago 
Boss announced the discovery of a roughly globular cluster or swarm 
of thirty-nine stars, which, lying principally in the constellation Taurus, 
were drifting through the depths of space together; that is, they are 
moving in nearly parallel paths and with a nearly equal velocity of 
about twenty-five miles a second. Some 800,000 years ago this great 
swarm passed nearest our earth, its center then being about seventy- 
three light years away. It is now about twice as far away from us as 
this, and at the expiration of sixty-five millions of years these thirty- 
nine scattered bright stars will be so distant that they will appear to us 
as a faint, round star cluster about two-thirds as large as the full moon. 
The stars of this swarm were added by Burnham to his list, and meas- 
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ures on nearly all of them are included in the present volume. It 
appears unfortunately that there is but a single one (45 Tauri), which 
has hitherto been measured as a double star, but nevertheless the new 
measures will prove of much interest and value when, after the lapse 
of a few years, the measures are repeated, since they will serve as a 
basis for a re-determination of these very interesting proper motions. 
Burnham has also added three new stars to the Taurus stream. These 
with their proper motions are as follows: 
37 Tauri 0’’.106 in 111°.7 (Micrometric measures), 

O= 79=55 Tauri 0 .107 in 106 .4 (Auwers. No micrometric measures), 

O= 82 0 .096in 92 .4 (Weersma. No micrometric measures). 
The last star is a well-known close binary of very uncertain period. 

Among the many individual results of interest, perhaps the most 
striking is the discovery that the small eleventh magnitude star in the 
same field with 17 Lyrae (G.C. No. 9053), has a remarkable proper 
motion of noless than 1’’.705, a fact which had been previously pointed 
out by Burnham in M. N., Vol. 68, Page 519 and M. N. Vol. 71, Page 
208. This is perhaps the largest proper motion known for any star 
so faint as this. It may be added that the observations of this 
star well illustrate the extreme thoroughness which characterizes the 
entire work, for no less than eight stars in the field are here measured 
to insure a determination free from all uncertainty in the comparison 
stars. 

Another less striking example is that of the even fainter (11.5 mag- 
nitude), companion in the pair Hough 72 (G. C. No. 8245), for which 
the unusual proper motion of 0’’.250 is found. It may be mentioned 
also that the faint system Krueger 60 (G. C. No. 11761), was measured 
on as many as twenty-one nights, the final value of the proper motion 
being no less than 0’”.93. It is also found that the 8.5 magnitude star, 
which was connected with Zeta Geminorum by Dembowski in 1875, has 
a proper motion which, though small, is about ten times as great as 
that of its bright neighbor. And a quite unusual occurrence of a differ- 
ent kind is shown by the measures of Theta BoOtis, a bright star having 
a distant eleventh magnitude companion. On this we have three prior 
measures only, which were made by Otto Struve and by Herman Struve 
in the years 1854, 1877 and 1883, respectively, the distance by each of 
these observers on all of the five nights being very approximately 99’’. 
The later measures show conclusively that these are all in error by the 
same amount, each of them being 30” too large,—a very curious coin- 
cidence, first pointed out by Burnham in A.V. No. 4181. Theta Bodtis 
and its distant companion are drifting through space together with a 
common proper motion of 0’’.47, but their relative position has remained 
unchanged since the earliest measures. There are many other pairs in 
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which these very accurate measures disclose results of great interest to 
double star observers, but all who are interested in this branch of 
astronomy will procure and consult the volume for themselves. It is 
in a way supplementary to the two volumes of the General Catalogue; 
those who are using these should have this new volume also in order 
that they may not make unnecessary measures on pairs which are 
here very completely observed. 

It is not however such isolated results which will especially attract 
the attention of those who are qualified to estimate the true value of a 
work of this kind. It is rather the remarkable completeness and thor- ~ 
oughness with which so extensive a work has been carried through. 
Its excellence*is fully worthy of the high standard set long ago by its 
author. Both he and all others who are devoted to the advancement 
of astronomy in our country are to be congratulated upon its successful 
completion. 

The Flower Observatory, July 17, 1913. 





A REPORT OF THE MEETING OF THE 
ASTRONOMISCHE GESELLSCHAFT. 


J. A. PARKHURST. 


The twenty-fourth regular meeting of the Gesellschaft was held in Ham- 
burg August 6-9, 1913, and was of especial interest because it celebrated the 
fiftieth anniversary of the founding of the society of Heidelberg, where the 
organization occurred August 27-29, 1863. Two of the original 26 mem- 
bers, Dunér of Upsala, and Foerster of Berlin were present at the Jubilee. 

The scientific meetings were held in the fine hall of the “ Vorlesungs- 
gebdude” in the midst of the modern city, but of scarcely less interest and 
importance were the social meetings. Professor Schorr and his able 
asistants at the Hamberg-Bergedorf Observatory had arranged the details 
for these meetings so perfectly that no astronomical or social want was 
left unsupplied. 

After an evening greeting at the Restaurent Jalant for the early arriv- 
als, the regular sessions were opened Wednesday August 6, at 9:30 a.m. 
with the president, Professor H. Seeliger in the chair, Professor G. Muller, 
secretary, and other members of the council, Professors Dunér, Weiss, 
Foerster and Backlund, on the}platform. 
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Then followed:— 

(1) Welcome from the city of Hamburg, by Senator Dr. v. Melle. 

(2) Reply by President Seeliger, referring to the history of the Society 
and especially to the great Zone Catalogue of the Gesellschaft and to 
Professor Auwers, under whose direction the work had been brought 
almost to completion. A telegram of greeting was sent to Professor 
Auwers. 

(3) An invitation to visit the Astrophysical Observatory at Potsdam 
on August 11, was extended by Director Schwarzschild. 

(4) The President stated that the membership was at present 427, a 
gain of 31 in two years. 

(5) Report by the secretary in regard to the publications of the society- 

(6) Report by Professor Backlund in regard to the Zone Catalogue— 
Zone— 18° to — 22°, Algiers, about ready for the printer; —22° to 
—37°, Cordoba, may be completed in 1914. 











ee Ut 


Fic. 1. The Hamburg Observatory in Bergedorf where the Meetings of the 
Astronomische Gesellschaft were held. 


(7) Report by Professor Miiller in regard to the great “Catalogue of 
Variable Stars’—hours 0 to 18 nearly completed and printing of cata- 
logue may be begun early in 1914. Annual ephemeris of variable 
stars will be printedin the Berliner Jahrbuch instead of the Viertel- 
Jahrsschrift after 1914. 

(8) Financial report, given in the absence of Treasurer Bruns by Pro- 
fessor Charlier. 

(9) Vote on reception of 58 new members (5 American). 

(10) Invitations for the next place of meeting by Professor Backlund to 


Pulkova in 1914 in connection with the solar eclipse; by Professor 
Stroobant to Brussels, and by Professor Riggenbach to Switzerland 
in 1916. 
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Professor Seeliger then began the scientific contributions with a paper 
on “The so-called Absolute Motion, Space and Time.” 

Director Schorr described the new Hamburg Observatory at Bergedorf, 
16km from the city, whither the members were then taken by special 
train, given lunch, and shown the new and beautiful buildings, and the 
splendid equipment of astronomical instruments. 

In the evening the members were entertained at an informal gathering 
at the “Ratswein Keller.” 

The second scientific sitting was held Thursday August 7, at 9:15 .4.M., 
President Seeliger in the chair. 

After the reading of the minutes, Professor Miller called attention toa 
Jubilee gift to the society, a copy of the first part of the work on Variable 
Stars, by Father Hagen, the director of the Vatican Observatory. 
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Fic. 2. The Hamburg Observatory in Bergedorf taken from 
the Zeppelin Airship “Hansa.” 





Professor Wolf spoke of a stereoscopic photograph of Morehouse’s 
comet which he had prepared for exhibition to the members. 
The regular program wasthen followed :— 
(1) Report of the Comet Committee by Professor Kobold. 
(2) Report of the Astronomische Jahresbericht by Professor Cohn. 
(3) Report of the Asteroid Committee by Professor Charlier, referring 
to the foundation at Frankfort of an Institute for research in this line. 
The society expressed its approval of the project by a formal vote. 
(4) Report of the Parallax Committee by Professor Grossmann, with 
reference to a proposed “Parallax Durchmusterung”, towards which 
progress had already been made at Munich. After some discussion 
the meeting voted its approval of the project. 
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The following papers were then read: 








1. “On a New System of Spherical Codrdinates suitable for Star-maps”, by 
Professor Turner. 

2. ‘“Proper-motion” (star-streams), by Professor Charlier. 

3. “Orbit-determinations”, by Professor Harzer. 

4. “A Self-recording Apparatus’, by Professor Grossman. 


During the intermission a lunch at the restaurant in the Zoological 
Garden was partaken of by about 200 members, including the ladies. 


5. “Globular Clusters” (lantern), Professor Bailey. 

6. “Nebulae and their Spectra” (lantern), Professor Wolf. 

7. “On the Application of Photo-electric ‘Kaliumzellen’ to Astrophotometry.” 
by Dr. Rosenberg. Remarks by Professors Struve and Stebbins. 

In the evening the members were entertained at a banquet at the 
“Uhlenhorster Faéhrhaus.” On Friday an excursion by steamer through 
the harbor with lunch, was given by the Hamburg-America line, and the 
Deutsch Ost-Africa \ine, followed by an excursion to Blankenese and 
Stillberg. 

The final scientific sessions were held Saturday August 9, beginning 
at 9:15 a uM. 

The vote for members of the council to succeed Backlund, Charlier, 
Miller and Seeliger, resulted in their re-election. Professor Seeliger was 
chosen President and Professor Backlund Vice president. 

St. Petersburg was chosen as the place of the next meeting, which is 
to be held in 1914. 


Further scientific contributions were presented as follows: 


1. “Changes in Sea-level, and their Effect on Variation of Latitude” by Profes- 
sor, H. G. v.d.s. Bakhuyzen. 

2. “Libration and Ejection Orbits,” by Professor Strémgren. 

3. “Observations of the Moon,” by Dr. Hayn. 

4. “The Time-Conference at Paris,” by Professor Kohlschiitter. 

5. “Star Charts, series 8”, by Professor Palisa. 


During the intermission the members with the ladies lunched together 
at the Dammtor Pavillion. 


6. “A New Method of Observing with the Vertical Circle’, by Professor 
Bonsdorff. 

7. “Determination of Star Places on Plates taken with a wide-angle Camera,” 
by Professor Schlesinger. 

8. “Periodic Orbits”, by Dr. Wilkens. 

9. “The Jupiter group of Asteroids”, by Dr. Heinrich. 

10. ‘An Instrument for Determination of Place at Sea and on Air-ships”, by 
Professor Kohlschiitter and Dr. Wedemayer. 

11. “Azimuth and Transit Observations in the Archives of the ‘Deutschen 
Seewarte’,” by Professor Stechert. 

12. “The Development of Astronomical Organizations”, by Professor Foerster. 
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The President expressed the thanks of the society to the city of Ham- 
burg for their kindly reception and entertainment, to Professor Schorr 
and his assistants for their excellent arrangements. After Professor 
Schorr’s reply the meeting closed. 

The list of astronomers present contained 161 names, including 19 
English and Americans. In point of attendance as well as the character 
of the contributions and deliberations, it ranked as one of the most im- 
portant meetings in the history of the Gesellschaft. 





PLANET NOTES FOR NOVEMBER, 1913. 


The sun will move from about 14° south to nearly 22° south during the month 
and at the close will be not very far from the point of winter solstice. It will move 
eastward from the constellation Virgo into the constellation Libra, and by the end 
of the month will be rather near to the bright star Antares, which will set shortly 
after the sun at this time. 

The phases of the moon for this month are as follows: 


First Quarter Nov. 5 at 1pm. C.$§.T. 
Full Moon im " § * @ 
Last Quarter 21 “ 2a. - 
New Moon 27 “ 8 P.M. “ 


Mercury on the first day of the month will be in a position of greatest elonga- 
tion east. At this time it will be some distance to the south of the sun and there- 
fore will be visible for only a short time after sunset. On November 12 it begins to 
move westward and this added to the rapid eastward motion of the sun quickly 
brings them together, so that on November 22 it passes between the earth and the 
sun, and will be invisible for several days preceding and following this time. 

Venus will continue to be the morning star during the month. On November 5 
it will reach a point of greatest latitude north of the sun. At this time it will bea 
considerable distance above the horizon at sunrise. It will move toward the sun 
during the month, and by the end of this period will be seen near the eastern hori- 
zon early in the morning. 

Mars has a slow eastward motion until the latter part of the month, when it 
begins a retrograde motion. It will be found in the constellation Gemini, a short 
distance south of Castor and Pollux. It will rise between ten and eleven o'clock at 
night and will be high enough for observation by midnight during the month. 

Jupiter will still be visible in the southwest in the early part of the evening 
during the month. It will be getting lower each evening at sunset and will not be 

very favorably situated for observation. It will be in the constellation Sagittarius 

Saturn will be in very good position for observation during the month. At the 
first it will rise in the early evening and towards the end of the month at sunset. 
It will be in the constellation Taurus, near the red star Aldebaran, and a short dis- 
tance to the east of the Pleiades. , 

Uranus in the early part of the month will be near the meridian at sunset. 
During the latter part it will be visible in a telescope in the south west during the 
early part of the evening. It will be in the constellation Capricornus. 
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Neptune will have a slow retrograde motion during this period. It will be a 
short distance east of Mars and will be visible late in the evening. It will be found 
in the constellation Cancer, and a few degrees southeast of Castor and Pollux. It is 
of course well known that both Uranus and Neptune are too faint to be seen without 
the aid of a telescope. Even with a telescope an experienced person might fail to 
distinguish between these distant and therefore faint bodies and the stars. In 
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SOUTH HORIZON 


THE CONSTELLATIONS AT 9:00 p. M. NOVEMBER 1, 1913. 


attempting to locate them one should set his telescope as nearly as possible in the 
position for the planet and it will probably then be in the field. If he then makes 
a chart of the field and repeats it after two or three nights the planet or “wanderer” 


will be discovered by its change of position. 
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Nov. 1 


Occultations Visible at Washington. 


Star’s 
Name 


342 B Aquarii 
354 B Tauri 
47 Gemin. 
134 B Gemin. 
34 Leonis 


Magni- 


tude 


6 


6. 
6. 
5. 
6. 
6 


5) 
A 








IMMERSION. 


Washing- 
ton M.T. 
h m 
4 50 
12 «6S 
8 14 
10 18 
13 58 


Angle Washing- 
f'm N. ton M.T. 
93 h m 
44 7 
94 13 29 
33 8 43 
77 11 22 
50 14 25 


EMERSION. 





Saturn’s Satellites. 


CENTRAL STANDARD TIME. 


E = eastern elongation; 


I = inferior conjunction; 
I. Mimas. 

h h 
14.7 W Nov. 10 13.4E 
13.3 W 11 120 E 
11.9 W 12 10.7E 
10.6 W 13 9.3 E 
9.2 W 144 79E 
7.8 W is 65E 
16.2 E 16 16.5 W 
14.8 E 17 15.1 W 


WwW 


= western elongation. 


S = superior conjunction. 


Period 0! 225.6 


18 13.7 W 
19 12.4W 
20 11.0W 
21 9.6 W 
22 .2W 
23 6.8 W 
24 5.4 W 


Angle Dura- 
f'mN tion 
ad h m 
242 : 
246 1 24 
326 0 29 
284 1 4 
4 0 27 
h 

Nov. 24 16.6 E 
25 15.2 E 

26 13.8 E 

27 12.5:E 
28 11.1 E 
29 97E 
30 83E 





Nov. 


1 
2 
3 
5 
6 
7 


Apparent Orbits of the Seven Inner Satellites of Saturn, at date of 
Opposition, December 6, 1913, as seen in an Inverting Telescope. 
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Il. 
Nov. 


Enceladus. 
> 25 
10 16.1 E 
12 10E 
13 9.8 E 
14 186E 





3.5 E 


Period 1% 8".9. 


Nov. 


17 124E 
i8 212E 
206.1 

21 15.0E 


22 23.9 E 


Nov.24 88E 
25 17.7 E 
27 25E 
28 11.4E 
29 20.3 E 
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Ill. Tethys. Period 1¢ 21%.3. 


Nov. 2 85E Nov. 9 21.6E Nov.17 10.8 E Nov. 24 23.9 E 
4. 58E 11 189 E 19 81E 26 21.2E 
6 31£ 13 16.2E 21 S3E 28 18.5 E 
8 O3E 15 13.5 E 23 «628 E 30 15.8 E 
IV. Dione. Period 2" 17".7. 
Nov. 2 166E Nov. 10 21.5 E Nov.19 25E Nov.27 7.4E 
5 10.3 E 13 15.2E 21 20.1E 30 1.0 E 
8 3.9E 16 88E 24 13.8E 
V. Rhea. Period 4% 12".5, 
Nov. 3 16.8 E Nov. 12 17.4 E Nov. 21 18.0 E Nov.26 63 E 
8 51E ly B87 
VI. Titan. Period 15% 235.3. 
Nov. 1 22.21 Nov. 9 17.2S Nov.17 19.71 Nov. 25 14.55 
5 18.6 W 13 19.6E 21 15.9 W 29 168 E 
VII. Hyperion. Period 21" 7".6 
Nov. 60S Nov. 15.31 Nov. 21.1 W Nov. 27.1S 
10.7 E 
Vill. Japetus. Period 79¢ 22%.1 
Nov. 74.5 W Nov. 264.38 
IX. Phoebe. Period 580% 22.9. 
a Ph.—a Sat. 5 Ph—6 Sat. a Ph.—a Sat. 5 Ph.—é Sat. 
Nov. 1 —0 33.8 —3 36 Nov. 17 —0 4.1 —2 31 
5 0 26.5 3 21 21 +0 3.4 = i 
9 0 19.1 3 6 25 0 10.9 1 $i 
13 —0O 11.6 —2 49 29 +0 18.4 —1 30 





VARIABLE STARS. 


Variable Star V Cephei.—In A.N. 4662 Mr. Paul S. Yendell gives the 
results of a study of his observations of the variable star V Cephei, for which the 
period was supposed to be about one year. Mr. Yendell finds his observations better 
satisfied by a period of a little less than one day. The range is between magnitudes 


6.15 and 6.95. The position of the star is 


a = 23 49" 44° 5 = + 82° 23’.0 (1855.0) 
23 51 14 +- 82 38 .1 (1900.0) 


and Mr. Yendell’s elements are 


Maximum = 1889 June 16.913 Gr. M. T. + 0°.997514 E. 
The light curve is quite unsymmetrical, having a marked bend in the ascending 
side. Mr. Yendell suggests that it is quite desirable that other observers verify 


this short period and the form of the light curve. 
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New Variable 14.1913 Comae Berenices.—In A.N. 4659 Professor 
W. Ceraski announces a new variable discovered by Mme. L. Ceraski upon the 
Moscow photographs. Its position is 


a = 125 51" 30° 5 = + 23° 55’ (1855.0) 

12 53 42 + 23 40 (1900.0) 
From sixteen photographs of the region, taken in the years 1896, 1897, 1911, 
1912 and 1913, it appears that the star varies from magnitude 104% to < 13, but the 


data are insufficient to determine the type of the variable or its period. The latter 
is probably long. 





Variable Star RZ Cassiopeiae.—In A.N. 4657 Mr. A. Bemporad, of 
Catania, gives new elements and determination of the light curve of the variable 
star RZ Cassiopeie from photometric observations made between September 7, 
1910 and August 22,1911. The star’s magnitude at maximum is 6.70 and at mini- 
mum 8.24. The waning and recovery of light occupy 6.5 hours. The new elements are 

Minimum = 1911 May 16 9" 38.2 Gr. M. T. + 14 4" 41™ 98.77 E 
= J. D. 24191739.4015 + 1°.195252 E. 

In A. N. 4661 Mr. 0. Lazzarino gives results of recent observations which are 

in perfect accord with these elements. 





Approximate Magnitudes of Variable Stars on Sept. 1, 1913. 


(Communicated by the Director of Harvard College Observatory, Cambridge, Mass. | 


Name. R.A. Decl. Magn. Name. R.A. Decl. Magn. 
1900. 1900. 1900. 1900. 
h m = h m id 4 

X Androm. 0 10.8 +46 27 11.2 S Lyncis 6 35.9 +58 0 11.0 
T Androm. 17.2 +26 26 9.8 X Gemin. 40.7 +30 23 7.8 
T Cassiop. 17.8 +55 14 8.7 Y Monoc. 51.3 +11 22 <12.0 
R Androm. 18.8 +38 1 <10.0 Y Draconis 9 31.1 +78 18 14.2 
RW Androm. 41.9 -+32 8 <13.0 R Urs. Maj. 10 37.6 +69 18 8.4 
V Androm 446 +35 6 <11.0 T Urs.Maj. 12 31.8 +60 2 7.2 
RR Androm. 45.9 +33 50 <11.0 RS Urs. Maj. 34.4 +59 2 13.0 
RV Cassiop. 47.1 +46 53 <14.0 S Urs. Maj. 39.6 +61 38 8.1 
W Cassiop. 49.0 +58 1 11.8 T Urs. Min. 13 32.6 +73 56 <13.0 
U Androm. 1 98 +40 11 <13.0 R Can. Ven. 446 +40 2 10.1 
— Androm. 10.4 +4112 10.4 U Urs. Min. 14 15.1 +6715 11.5 
S Cassiop. 12.3 +72 5 9.2 S Bootis 19.5 +54 16 9.5 
RZ Persei 23.6 +50 20 9.5 V Bootis 25.7 +39 18 8.2 
R Piscium 25.5 + 2 22 <10.0 R Camelop. 25.1 +8417 11.5 
RW Cassiop. 30.7 +57 15 9.0 R Bootis 32.8 +27 10 <10.0 
RU Androm. 32.8 +38 10 12.9 U Cor. Bor. 15 141 +32 1 8.0 
Y Androm. 33.7 +38 50 13.1 S Librae 156 —20 2 11.2d 
R Arietis 210.4 +24 35 8.0 S Serpentis 17.0 -+14 40 9.2d 
W Androm. 11.2 +43 50 <13.0 S Cor. Bor. 17.3 +3144 10.0 
Z Cephei 12.8 +81 13 <14.0 RU Librae 27.7 —14 59 9.2 
RR Persei 21.7 +50 49 9.6 S Urs. Min. 33.4 +78 58 8.47 
W Persei 43.2 +56 34 10.0 X Cor. Bor. 45.2 +36 35 12.6 
X Ceti $143 —126 11.0 R Serpentis 46.1 +15 26 10.6 
U Camelop. 33.2 +62 19 7.6 V Cor. Bor. 46.0 +39 52 10.3 
X Camelop. 4 32.6 +7456 116d X Herculis 59.6 +47 31 6.4 
R Aurigae 5 9.2 +53 28 10.47 R Herculis 16 1.7 +18 38 <10.0 
SU Tauri 43.2 +19 2 12.3 U Serpentis 2.5 +1012 102d 
Z Tauri 46.7 +15 46 <12.0 RU Herculis 6.0 +25 20 11.4 
V Camelop. 49.4 +7430 13.8 W Cor. Bor. 118 +38 3 11.07 
Z Aurigae 53.6 +5318 10.8 V Ophiuchi 21.2 —1212 10.5 
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Variable Stars 503 
Approximate Magnitudes of Variable Stars on Sept. 1, 1908.—Con. 
Name. R. A. Decl. Magn. Name. R.A. Decl. 
1900. 1900. 1900 1900 Magn. 
h m = * h m o -* 
U Herculis 16 214 +19 7 11.4 RW Aquilae 20 7.3 +15 46 9.2 
SS Herculis 28.0 +7 3 <9.0 RS Cygni 9.8 +38 28 8.2 
W Herculis 31.7 +37 32 <10.0 R Delphini 10.14 + 8 47 <11.0 
R Urs. Min. 31.3 +72 28 9.0 V Sagittae 15.8 +2047 11.3 
§ Herculis 47.4 +15 7 9.0 U Cygni 16.5 +47 35 8.1d 
R Draconis 32.4 +66 58 8.1 RW Cygni 25.2 +39 39 8.5 
RR Scorpii 50.2 —30 25 6.2 SZ Cygni 29.6 +46 16 9.2 
RV Herculis 56.8 +31 22 <13.0 ST Cygni 29.9 +54 38 12.87 
R Ophiuchi 17 20 —15 58 11.0 W Delphini 33.1 +17 56 9.6 
RT Herculis 6.8 +27 11 <11.0 S Delphini 38.5 +16 44 9.47 
RY Herculis 55.4 +19 29 96d V Cygni 38.1 +4747 11.2d 
T Herculis 18 53 +31 0 11.2% Y Aquarii 39.2 — 5 12 <10.0 
W Draconis 5.4 +65 56 <13.0 T Delphini 40.7 +16 2 10.5 
X Draconis 6.8 +66 8 11.6 T Aquarii 447 — 5 31 11.0d 
W Lyrae 11.5 +36 38 10.2 R Vulpeculae 59.9 +23 26 8.0 
W Scuti 18.9 —13 43 10.0 TW Cygni 21 18 +29 0 11.07 
Y Scuti 32.6 — 8 27 < 9.0 T Cephei 8.2 +68 5 7.0 
X Ophiuchi 33.6 + 8 44 8.0 W Cygni 32.2 +44 56 5.4 
Z Scuti 37.6 — 5 56 9.7 S Cephei 36.5 +78 1( 9.0d 
RY Lyrae 41.2 +34 34 13.2 RU Cygni 37.3 +53 52 9.9 
R Scuti 42.2 — § 49 5.6 RV Cygni 39.1 +37 34 8.2 
V Lyrae 19 52 +29 30 13.0 Y Pegasi 22 68 +413 52 <13.0 
S Lyrae 9.1 +25 50 1337 #£RS Pegasi 74 +14 4 10.8 
U Draconis 9.9 +67 7 11.2d S Lacertae 246 +39 48 8.6 
R Sagittarii 10.8 -—19 29 7.8d  R Lacertae 38.8 +41 51 9.6 
S Sagittarii 13.6 —19 12 <11.0 S Aquarii 51.8 —20 53 8.8d 
TZ Cygni 13.4 +50 0 10.6 R Pegasi 23 16 +10 0 10.6 
U Lyrae 16.6 +37 42 10.4 V Cassiop. 7.4 +59 8 12.6 
R Cygni 34.1 +49 58 <10.0 S Pegasi 15.5 --+8 2 8.0 
TT Cygni 37.1 +32 23 7.8 ST Androm. 33.8 +-35 13 9.1 
RT Cygni 40.8 +48 32 7.2 R Aquarii 38.6 —15 50 8.1 
TU Cygni 43.3 +48 49 123d ZCassiop. 39.7 +56 2 13.5 
X Aquilae 46.5 + 4 13 <10.0 R Cassiop. 53.3 +50 50 8.7 
x Cygni 46.7 +32 40 10.2% Y Cassiop. 58.2 +55 7 13.3 
SV Cygni 20 65 +47 35 8.6 sV Androm. 59.2 +39 33 <12.0 
S Aquilae 7.0 +1519 10.4 


The letter 7 denotes that the light is increasing; the letter d, that the light is 
decreasing; the sign < that the variable is fainter than the appended magnitude. 

The above magnitudes have been compiled at the Harvard College Observatory 
from observations made by the following observers:—H. C. Bancroft, Jr., T. C. H. 
Bouton, A. B. Burbeck, A. P. C. Craig, T. Dunham, Jr., E. Gray, F.E. Hathorn, S. C. 
Hunter, M. W. Jacobs, Jr., F.C. Leonard O. Mach, C. Y. McAteer, W. T. Olcott, 
E. W. Raymond, H.M. Swartz, D. Todd, I. E. Woods. 
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Minima of Variable Stars of Short Period. 


[Calculated by Myrtle L. Richmond, E. R. Peterson and S. N. Stearns 
at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time; to obtain eastern Standard 
time subtract 5"; Central Standard 6°, etc. 





Star R. A, Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1913 
November 
h m ° , d ih d h da h dad ih d bh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.9 28 13 
RT Sculptor 0 31.5 —26 13 96—10.5 0 12.3 2 18; 10 11; 18 3; 25 19 
UU Androm. 38.5 +30 24 10.7—11.9 1 11.7 720; 15 7: 22 17:3 4 
U Cephei 0 53.4 +81 20 7.0— 9.0 2 11.8 6 0; 13 12; 20 23: 28 11 
Z Persei 2 33.7 +41 46 9.4—12 3 01.4 23; €22 23 3:2 4 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 4 18; 11 15; 18 11; 25 8 
RZ Cassiop. 2 39.9 +69 13 64—7.8 1 04.7 6 5; 13 9; 20 14; 27 18 
ST Persei 53.7 +38 47 8.5—10.5 2 15.6 4 15; 12 14; 20 12; 28 11 
RX Cassiop. 2 588 +67 11 8.6— 9.1 32 07.6 24 9 
Algol 3 01.7 +40 34 23— 3.5 2 20.8 7 1%, 13 5; 18 22: 2% 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 5 19; 12 14; 19 10; 26 § 
Tauri 55.1 +1212 34— 45 3 22.9 3 19; 11 16; 19 14; 27 12 
RW Tauri 3 578 +2751 71—<11 2 18.5 3 6; 11 14; 19 21; 28 5 
RV Persei 4 042 +33 59 9.5—11.0 1 23.4 12 0; 17 22; 23 20; 29 18 
RW Persei 4 13.3 +42 04 88—11.0 13 04.8 122,25 7 
SZ Tauri 31.4 +18 20 7.2— 7.7 3 03.6 5 23; 12 6; 18 14; 24 21 
RS Cephei 4 486 480 06 9.5—12.0 12 10.1 12 0; 24 11 
TT Aurigae 5 02.8 +39 27 7.8— 8.7 0 16.0 6 19; 13 11; 20 2: 26 16 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 3 2; 14 0; 24 22; 30 9 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 3.14; 9 14; 21 15; 27 16 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 2 12; 8 24; 21 24; 28 12 
SV Gemin. 5 546 -+24 28 98—<11 4 00.2 8 23; 16 23; 24 23 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 20.8 4 10; 10 3; 21 15; 27 8 
U Columbae 6 11.2 —33 03 9.4—10.2 2 19.2 3 0; 8 15; 19 19; 25 10 
SX Gemin. 22.0 +20 37 10.8—11.5 1 08.8 3 14; 9 2; 20 0; 30 22 
RW Monoc. 6 49.4 — 728 9.8—10.5 0 21.5 2G; nb Cre: Bw 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 10 1; 22 6 
RU Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 211; 9 16; 16 20; 23 24 
R Can. Maj. 7 149 —1612 58— 6.4 1 03.3 3 16; 9 8; 20 17; 26 9 
RY Gemin. 21.7 +15 52 8.9—<10 9 07.2 8 1:17 8: 26 15 
Y Camelop. 27.6 +7617 9.5—12 3 07.3 2t: ' EwBwwwP Ss 
RR Puppis 43.5 —41 08 9.5~— 6 10.3 3 23; 10 9; 23 6; 29 16 
V Puppis 7 55.4 —48 58 41— 5.8 1 10.9 3 12; 10 19; 18 1; 25 8 
X Carinae 8 29.1 —58 53 7.9— 8.7 0 13.0 5 1; 10 10; 21 6; 26 16 
S Cancri 38.2 +19 24 8.2—10 9 11.6 23111521 22H 
S Antliae 27.9 —28 11 6.7— 7.8 0 07.8 5 14; 12 2; 18 14; 25 1 
S Velorum 28.5 —44 46 7.8— 9.1 5 22.4 4 14; 10 12; 22 9; 28 7 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 5 22; 14 8; 22 19 
RR Velorum 10 17.8 —41 36 10.00—10.9 1 20.5 2 15; 11 21; 21 4; 30 10 
SS Carinae 10 54.2 —61 23 12.2—12.8 3 07.0 3.10; 10 1; 23 6; 29 20 
ST Urs. Maj. 11 22.4 +45 44 6.7— 7.2 8 19.2 5 0; 13 19; 22 14 
RW Urs. Maj. 35.4 -+51 34 9.3—10.3 7 07.9 7 7; 14 14; 21 22; 20 6 
Z Draconis 11 40.6 +72 48 95—12.5 1 08.6 1 4 7 3; 21 13; & 
SS Centauri 13 07.2 —63 37 88—10.4 2 11.5 1 20; 9 6; 16 17; 24 3 
5 Librae 14556 — 807 5.— 6.7 2 07.9 1 11; 8 11; 22 10; 29 10 
U Coronae 15 141 +32 01 76— 8.7 3 10.9 3 22; 10 20; 17 17; 24 15 
TW Draconis 32.4 +6414 7.0— 8.9 2 19.4 419; 13 5; 21 15; 30 1 
114.1908 Librae 15 43.4 —64 14 93~—11.5 0 18.4 3 13; 11 4; 18 20; 26 12 
SW Ophiuchi 16 11.1 — 644 9.2—10.0 2 10.7 6 32; 14 6; 21 15; 28 23 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 62:15 & Be Dd 
R Arae 31.1 —56 48 6.7— 8. 4 10.2 6 18; 15 15; 24 11 
TT Herculis 16 49.9 +17 00 8.9~— 9.3 20 18.1 116; 11 9; 22 10 
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Minima of Variable Stars ot Short Period.—Continued. 
Star R. A. Decl, Magni- Approx. Greenwich mean time of 
1900 1900 tude Period minima in 1913 
d : November 
h m d I d h dih d h dh 
TU Herculis 17 09.8 +30 50 9.5—12 2 06.4 ie: tiza 2&3 
of U Ophiuchi 11.5 +119 60— 6.7 0 20.1 2 18; 11 3; 19 13; 27 22 
u Herculis 13.6 +33 12 5.1— 5.6 2 01.2 6 12; 12 16; 18 20; 24 23 
h TX Herculis 15.4 +42 00 83— 9.0 1 00.7 5 15; 12 20; 20 1; 27 6 
RV Ophiuchi 298 +719 9. —<11 3 16.5 6 2; 13 11; 20 20; 28 5 
19 SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 2 3; 10 8; 18 12; 26 16 
4 TX Scorpii 48.6 —34 13 7.5— 8.2 0 22.6 5 12; 13 1; 20 14; 28 & 
Tl Z Herculis 53.6 +1509 7.1— 7.9 3 23.8 5 16; 13 16; 21 15; 29 15 
6 WX Sagittae 53.6 —17 24 9.2—10.8 2 36.6 5 12; 11 22; 18 7; 24 16 
8 WY Sagittae 17 549 —23 1 9.5—10.6 4 16.0 2 6; 11 14; 20 22; 30 6 
18 SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 1 Ze; 8 6: Se Me ar 
Tl RS Sagittarii 11.0 —34 08 5.9— 6.3 2 10.0 2 8; 9 14; 16 20; 24 2 
V Serpentis 18 11.1 —15 34 95—11.1 3 10.9 1 1; 7 22; 21 18; 28 16 
16 RZ Scuti 18 211 —915 7.4— 83 15 3.2 6 6; 21 9; 
5 RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 42 317: 217:28 $ 
19 RX Herculis 26.0 +12 32 7.0—7.6 0 21.3 8 3:17 0; 25 22 
5 SX Sagittarii 39.7 —30 36 86— 9.4 2 01.8 5 & ili: wa wD 3 
18 RR Draconis 18 40.8 +62 34 85—<12 2 19.9 3 18; 12 6; 20 18; 29 5 
RS Scuti 43.7 —10 21 93—10.3 0 15.9 2158; 9 7: 22 14; 20 5 
1 8 Lyrae 46.4 +33 15 3.4— 4.5 12 21.8 10 10; 23 8 
U Scuti 18 48.9 --12 44 90— 9.8 0 22.9 1 4; 10 17; 20 6; 29 19 
18 RX Draconis 19 01.1 +58 35 9.3—10.2 1 21.5 7 +1; 14 14; 22 4; 29 18 
9 RV Lyrae 12.5 +32 15 11. —13 3 14.4 5 19; 12 23: 20 4,27 9 
16 RS Vulpec. 13.4 +22 16 69— 8.0 4 11.4 6 1; 14 24; 23 23 
12 U Sagittae 14.4 +19 26 6.7— 9.0 3 09.1 6 7; 13 1; 19 20; 26 14 
Z Vulpec. 17.5 +25 23 73— 85 2 10.9 § 10; 12 10: 2) 3; BW i 
8 TT Lyrae 243 +41 30 9.0—<11 5 05.8 7 4; 12 10; 22 21; 28 3 
10 120.1907 Draconis 19 26.2 +68 44 9.3 —10 1 15.1 6 6; 12 19;:19 7; 25 20 
99 SY Cygni 19 42.7 +32 28 10 —12 6 00.2 22 £eesvdiz sa iz 
13 WW Cygni 20 00.6 +4118 9.5—12.5 3 07.6 ime 8 tba tae 
SW Cygni 03.8 +46 01 9. —12 4 13.8 1 8; 10 12; 19 15; 28 19 
24 VW Cygni 11.4 +3412 9.5—11.5 8 10.3 2 22; 11 9; 19 20; 28 5 
9 RW Capric. 12.2 —17 59 88—10.6 3 09.4 5 21; 12 16; 19 11; 26 5 
UW Cygni 19.6 +42 55 10.5—13 3 10.8 1 4; 8 2; 21 21; 28 19 
3 V Vulpec. 32.3 +2615 8.0—9.0 37 19.0 5 1 
16 W Delphini 33.1 +17 56 9.5—11.5 4 19.4 5 5; 14 20; 24 11 
8 RR Delphini 38.9 +13 35 10.5—11.8 4 14.4 6 7; 15 12; 24 17 
16 Y Cygni : 48.1 +3417 7.1— 79 1 12.0 6 10; 13 21; 21 9; 28 21 
14 WZ Cygni 49.3 +38 27 9.8—10.8 0 14.0 2 0; 7 20; 19 13; 25 9 
1 RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 8 5; 13 6; 23 9; 28 10 
7 VV Cygni 21 02.3 +45 23 12.1—13.8 1 11.4 423; 12 9; 19 18; 27 3 
AE Cygni 09.0 +30 20 10.8—11.4 0 23.3 3 12; 13 4; 22 21 
0 UZ Cygni 55.2 +43 52 9. —11.5 31 07.3 22 24 
20 RT Lacertae 21 57.4 +43 24 9.1—10.5 5 01.7 9 8; 14 10; 24 14; 29 15 
RW Lacertae 22 40.6 +49 08 10.2—11.2 5 04.4 6 1; 11 5; 21 14; 26 19 
6 X Lacertae 22 45.0 +55 54 8.2— 8.6 5 10.6 23123 ¢c¢BasD $s 
8 a Androm. 23 08.7 +45 36 10.5—11.3 2 18.3 4 15; 12 22; 21 5; 29 12 
3 Y Piscium 29.3 + 7 22 9.0—12.0 3 18.4 4 10; 11 23; 19 11; 27 © 
10 TW Androm. 23 58.2 +32 17 86—11.5 4 02.9 8 5; 16 11; 24 17 
15 
1 
12 
23 
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Maxima of Variable Stars of Short Period. 


[Calculated by May E. Abbott, Hazel H. Barnard, Helen A. Orr, and 
Myrtle L. Richmond at Goodsell Observatory. ] 





Given to the nearest hour in Greenwich mean time. 


time subtract 5"; Central standard time 6" etc. 


Star 


SY Cassiop. 
RR Ceti 

RW Cassiop. 
V Arietis 

SU Cassiop. 
TU Persei 
RW Camelop. 
SX Persei 
SV Persei 
RX Aurigae 
SX Aurigae 
SY Aurigae 
Y Aurigae 
RZ Gemin. 
RS Orionis 

T Monoc. 

RZ Camelop. 
W Gemin. 

¢ Gemin. 

RU Camelop. 
RR Gemin. 
V Carinae 

T Velorum 

W Carinae 
W Ursae Maj. 
RR Leonis 
SW Draconis 
S Muscae 
SU Draconis 
T Crucis 

R Crucis 

S Crucis 

RZ Centauri 
W Virginis 
RV Ursae Maj. 
ST Virginis 
V Centauri 
RS Bootis 
RU Bootis 


R Triang. Austr. 
S Triang. Austr. 


S Normae 
RW Draconis 
RV Scorpii 
X Sagittarii 
Y Ophiuchi 
W Sagittarii 
Y Sagittarii 
U Sagittarii 
Y Scuti 

Y Lyrae 
RZ Lyrae 


R. A. 
1900 


v1 RWwWWONNRe SO 


ou 


Yodo oe oN Ba Bor) 


9 
10 


12 


12 
13 
13 
14 


14 
15 
15 
16 


16 
17 


17 


18 
18 


18 


™ 


09.8 
27.0 
30.7 
09.6 
43.0 
01.8 
46.2 
10.2 
42.8 
54.5 
04.6 
05.5 
21.6 
56.6 
16.5 
19.8 
23.7 
29.2 
58.2 
10.9 
15.2 
26.7 
34.4 
19.2 
36.7 
02.1 
32.2 
07.4 
12.8 
15.9 
18.1 
48.4 
55.6 
20.9 
29.4 
22.5 
25.4 
29.3 
41.5 
10.8 
52.2 
10.6 
33.7 
51.8 
41.3 
47.3 
58.6 
15.5 
26.0 
32.6 
34.2 
39.9 


Decl. 
1900 


° 


+57 
+ 0 
+57 
+11 
+68 
+52 
+58 


52 
50 
15 
46 
28 
49 
21 
27 
07 


9 49 
2 02 


42 


2 21 


15 
43 
08 
06 
24 
43 
51 
04 
47 
01 
32 
24 
03 
53 


36 


Magni- 
tude 
9.3— 9.9 
8.3— 9.0 
8.9—11.0 
8.3— 9.0 
6.5— 7.0 
11.4—12.2 
8.2— 9.4 
10.4—11.2 
8.8— 9.6 
7.2— 8.1 
8.0— 8.7 
8.4— 9.5 
8.6— 9.6 
9.1—10.0 
7.8— 8.5 
5.7— 6.8 
11.0—13.0 
6.8— 7.6 
3.7— 4.5 
8.5— 9.8 
10.0—11.5 
7.2— 8.0 
7.5— 8.5 
7.5— 8.5 
7.9— 8.6 
9.1—10.1 
8.9— 9.6 
6.5— 7.3 
8.8— 9.6 
6.8— 7.6 
6.8— 8.0 
6.6— 7.8 
8.5— 8.9 
8°7—10.4 
9.2— 9.9 
10.3—11.4 
6.4— 7.8 
8.9—10.0 
12.8—14.3 
6.7—1 7.4 
6.4— 7.4 
6.5— 7.4 
9.6—10.8 
6.7— 7.4 
4.4— 5.0 
6.1— 6.5 
4.3— 5.1 
§.4— 6.2 
65. 7.3 
8.7— 9.2 
11.3—12.3 
9.9—11.2 


Approx. 
Period 


To obtain Eastern standard 


Greenwich mean times of 
maximain 1913 


—_ 
CRHRKNWCORONN WH ao» & 


Dom 


pF ION hk eR NON 


wCornwmunct-— 


wo Com CO 


fe eed 


h 


20; 12 23: 3 


i3; 


10; 
9; 
2; 


9; 
16; 
18; 

6; 
16; 
14; 
14; 

4; 


0; 
3; 
12; 


i 
2; 
12; 
18; 
bb 
20; 
yA 
19; 
DR 
4: 
13; 

6; 
20; 


0; 
20; 
a 

4; 
18; 
13; 
14; 


d 


14 
11 


November 
h d bh 4 oh 


; 29 6 
47; 22 1: 20 
17; < 
9; 
4; 
8; 


; 27 6 
; 25 
; 28 


23; 
19; 
9 
22; 
20; 


; 30 3 


; 25 6 


; 25 
; 26 
; 30 


18 
20 


; 29 
; 25 


20 
21 


; 24 
; 29 


22 
16 


12 


11; 28 15 
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Maxima of Variable Stars of Short Period.—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1913. 
November 
h m o 7 d oh €é*eeaeb @ th 4 & 
RT Scuti 18 44.1 —10 30 91— 9.7 011.9 6 10; 12 9; 24 6; 30 5 
x Pavonis 46.6 —67 22 38—52 902.2 3 5; 12 7; 21 10; 30 12 
U Aquilae 19 240 — 715 62—69 7006 2 0; 9 0; 23 1; 30 2 
XZ Cygni 30.4 +56 10 87—9.3 011.2 5 11; 12 11; 19 11; 26 11 
U Vulpec. 32.2 +2007 69—7.6 723.5 1 14; 9 13; 17 18; 25 12 
SU Cygni 40.8 +2901 66— 7.4 320.3 6 22; 14 15; 22 7; 30 0 
n Aquilae 474 +045 37—45 7042 1 4; 8 8; 22 16; 29 21 
S Sagittae 51.5 +16 22 56— 6.4 809.2 2 10; 10 19; 19 4; 27 13 
X Vulpec. 19 53.3 +2617 9.5—105 607.7 1 20: 8 4; 20 19; 27 3 
XX Cygni 20 01.3 +58 40 105—11.5 003.2 7 2; 13 20; 20 13; 27 7 
X Cygni 39.5 +35 14 6.0— 7.0 16 09.3 15 18 
T Vulpec. 20 47.2 +2752 55—65 4105 1 12;10 8; 19 5; 28 2 
WY Cygni 20 52.3 +30 03 9.5—10.: 013.5 6 19; 13 12; 20 6; 26 23 
RV Capric. 55.9 —15 37 9.2—10.1 0107 1 6; 7 23; 21 9; 28 2 
TX Cygni 20 56.4 +42 12 85— 9.7 14 17.4 412;19 § 
VY Cygni 21 00.4 +39 34 89- 9.5 7206 8 12; 16 9; 24 6 
VZ Cygni 21 47.7 +42 40 84— 9.2 420.7 5 7; 15 0; 24 18; 29 15 
Y Lacertae 22 05.2 +50 33 91— 9.6 407.8 9 6; 17 21; 26 13 
5 Cephei 25.5 +57 54 3.7—- 46 5088 1 10; 12 4; 22 21; 28 6 
Z Lacertae 36.9 +56 18 8.2— 9.0 10 21.1 2 19; 13 16; 24 13 
RR Lacertae 37.5 +55 55 8.5-— 9.2 6 10.1 4 24; 11 10; 24 6; 30 16 
V Lacertae 22 445 +55 48 82— 8.9 4 23.6 2 22; 12 21; 22 20; 27 20 
SW Cassiop. 23 03.7 +58 11 9.2—9.7 5106 5 16; 11 3; 22 0; 27 11 
RS Cassiop. 32.6 +61 52 9.1—10.0 607.1 5 23; 12 6; 18 13; 24 20 
RY Cassiop. 47.2 +58 11 9.2—10.0 12 03.4 2 13; 14 16; 26 20 
U Pegasi 23 52.9 +15 24 93—9.9 0045 6 21; 14 8; 21 20; 29 8 





COMET AND ASTEROID NOTES. 





Two New Comets.—Two new comets have been announced during Septem- 
ber, the first discovered by Metcalf at South Hero, Vermont, on the evening of 
September 1, in the constellation Lynx, the second by Neujmin at Simeis on Septem- 
ber 3, in’ the constellation Pisces. Metcalf’s comet, which will be known as 1913 b, 
is quite bright with a small telescope and will increase in brightness until about 
October 10, attaining a maximum brilliancy of about five times that at the time of 
its discovery. It is moving rapidly across the sky and by the end of October will be 
in an opposite quarter of the heavens to that in which it was discovered. It is easily 
picked up with a small telescope and coming into better position for observation 
each night. The apparent course of the comet during October will be through the 
constellations Cepheus, Cygnus, Vulpecula and Delphinus, roughly as indicated on 
the chart Figure 1. This chart was prepared by means of the first elements com- 
puted by Mr. Crawford and Miss Levy, depending upon observations on the dates 
September 2, 3, and 4. The later elements indicate that the comet will take a course 
a little east of the one drawn on the map and that it will move somewhat slower. 
The correct position for Oct. 1 is about 2° north of that shown on the chart. The 
comet is round, about 4’ in diameter, and has a faint starlike nucleus almost hidden 
in the dense haze of the head. There was a faint suggestion of a tail seen with 
our 16-inch telescope on Sept. 22, but the observation was made in moonlight so 
that the tail was seen with difficulty. 
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The second comet, Neujmin’s, will hardly be picked 

- up by the amateur. It was discovered as an asteroid, 

by photography, and looks exactly like a little star of 

about the tenth magnitude. In the moonlight in which 

te our only observation up tothe date of this writing (Sept. 

* . 23) was made not the slightest trace of cometic haze 

was observed. Its motion is slow, northward and a 

little westward, and will carry it through the south- 

. : western part of the Square of 

Pegasus during October. Its course 

during September is shown on the 
chart, Figure 2. 
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Fic. 1. APPARENT Course oF CoMeET 1913 5b AMoNnG THE Stars DurinG OCTOBER. 





Comet 1913 5.—I wish to report that I observed the new comet (1913 b 
Metcalf) on September 9 15". I found it very easy for a 4-inch telescope. It shows 
a nucleus and coma but no tail. I estimated its position 

a 6" 30" 
5+58° 30’. 
The nucleus is plainly visible with a 4-inch telescope, and the coma attracts 


the eye the instant the comet comes into the field. This is a fine object for small 
telescopes. 





Dr. Will Cassell. 
Wytheville, Virginia. 
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Fic. 2. APPARENT Course OF Comet 1913 c AMONG THE STARS DuRING SEPTEMBER. 








Elements and Ephemerides of Comet 1913 45 (Metcalf ).—Obser- 
vations of this comet have come to hand as follows:— 
Greenwich M.T. Apparent a Apparent 6 Observer Place 
Sept. 1.56 6 50 -++57 Metcalf South Hero, Vt. 
2.8501 6 49 14.0 +56 59 30 Barnard Williams Bay. 
2.8864 6 49 11.9 +57 00 38 Aitken Mt. Hamilton. 
3.6194 6 48 147 +57 25 38 Antionazzi Padua 
3.6634 6 48 10.3 +57 27 04 Wilson Northfield. 
3.8435 6 47 55.7 +57 33 21 Aitken Mt. Hamilton 
4.6369 6 46 46.8 +58 01 27 Wilson Northfield. 
4.7559 6 46 36.7 +58 05 55 Watts Washington. 
4.8517 6 46 28.4 +58 09 20 Aitken Mt. Hamilton. 
6.6456 6 43 24.6 +59 17 07 Wilson Northfield. 
6.8053 6 43 06.3 +59 23 50 Barnard Williams Bay. 
8.7910 6 38 20.5 +60 44 36 Wilson Northfield. 
22.7084 4 53 45.0 +74 13 37 Wilson Northfield. 


From the first three observations by Aitken, Mr. R. T. Crawford and Miss Sophia 
H. Levy, of the Berkeley Astronomical Department, computed the following elements 
and ephemeris, which were published in the Lick Observatory Bulletin 235. 


Time of perihelion passage T = 1913 Sept. 14.6490 Gr. M. T. 


Perihelion minus node w= 122° 13'.3 } 
Longitude of node 2 159 34.5 1913.0 
Inclination i 142 56.5 } 
Perihelion distance qd 1.31148 
EPHEMERIS FOR GREENWICH MIDNIGHT 
1913 True a True 6 log A Brightness 
Sept. 7.5 6 41 39 +59 53.1 0.0783 1.20 
9.5 36 55 61 20.6 0.0567 
11.5 30 52 62 57.1 0.0340 1.47 
13.5 22 58 64 43.8 0.0103 
15.5 6 12 28 66 41.2 9.9856 1.84 
17.5 5 58 06 68 49.6 9.9598 
19.5 5s 37 & +71 07.7 9.9332 2.34 
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The diagram Fig. 3 shows the relation of the comet’s orbit to that of the earth 
according to the above elements. It will be seen that the earth and comet in Sep- 
tember have been moving in roughly opposite directions, that they will pass nearest 
each other about October 10 and after that time will separate rapidly. By December 
1 the comet will be farther from the earth than at the time of its discovery and will 
no longer be conspicuous. The plane of the earth’s orbit is tilted at an angle of 37° 
to the plane of the comet’s path. 








ORBIT of EaRT# 


/ 
Fic. 3. DIAGRAM OF THE ORBIT OF Comet 1913 Jb. 


The following later elements, published in the Harvard Bulletin 530, come to 
hand as we are about to go to press. They were computed by Professor Crawford 
and Miss Levy from observations on September 2,9 and 16, and appear to represent 


the comet’s path closely: 


= 1913 September 13.97 Greenwich Mean Time. 
eh 2 
Q 157 16 
i=. a 


q = 1.358 
EPHEMERIS. 
1913 True a True 6 Brightness 
Sept. 19.5 5 41 36 +70 40 2.25 
23.5 4 36 22 75 «(04 
27.5 2 21 46 77 63S 
Oct. 1.5 23 43 17 +73 51 4.09 


The observation made at Goodsell Observatory on September 22 is represented 
about as closely as one can interpolate from this ephemeris. 
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EPHEMERIS OF CoMET 1913 5 
[Computed by Wilson and Gingrich from the second set of elements by Crawford 
and Levy.] 


Gr.M.T. True a True 6 log r log A Br. 
1913 h - . : 

Oct. 3.5 2 si +69 35 0.1424 9.8174 4.36 
5.5 22 16 22 64 19 9.8058 4.56 

7.5 21 52 26 58 26 0.1466 9.7996 4.65 

9.5 21 35 34 S2 13 9.7991 4.61 

11.5 a 3 45 56 0.1514 9.8046 4.44 
13.5 21 14 15 39 «48 9.8154 4.17 
15.5 21 O07 20 33 59 0.1568 9.8310 3.84 
17.5 21 02 00 28 36 9.8503 3.46 
19.5 20 57 53 23 «41 0.1628 9.8723 3.07 
21.5 20 54 39 19 16 9.8961 2.73 
23.5 20 52 O07 15 18 0.1692 9.9209 2.40 
255 20 50 09 11 47 9.9461 2.10 
27.5 20 48 38 8 40 0.1761 9.9713 1.84 
29.5 20 47 30 § 53 9.9960 1.62 
31.5 20 46 42 $ 2 0.1833 0.0204 1.42 





Ephemeris of Metcalf?s Comet 1913 5b. 


Greenwich 
Midnight a 6 log r log A 
h m 8 , 44 
Oct. 1 23 4 34 +71 32 44 0.12554 9.77924 
5 21 51 25 +59 36 6 0.12960 9.75285 
9 21 17 56 $45 31 32 0.13442 9.75411 
14 21 8 2 +32 0 38 0.13994 9.78292 
17 20 50 20 +20 34 55 0.14608 9.83020 
21 20 44 18 4-11 34 27 0.15178 9.88555 


The above ephemeris of Metcalf’s comet is based upon elements by Crawford 
and Levy in Harvard bulletin 524. As the elements are based upon observations 
so near together (Sept. 2, 3, 4,) they are liable to be in error. The above ephemeris 
is right if the elements are. Comet will be nearest earth Oct., 7, distance 52500000 
miles. 

F. E. SEAGRAVE. 





Elements and Ephemerides of Comet 1913 c (Neujmin).— 
Elements of this comet have been computed by Messrs. Einarsson and Nicholson of 
the Berkeley Astronomical Department, from observations on Sept. 6, 7 and 8, by 
Graff at Bergedorf, Bianchi at Rome and Aitken at Mt. Hamilton. 

PARABOLIC ELEMENTS 
T = 1913 Oct. 3.3812 Greenwich Mean Time. 
eos OO as 
Q = 349 00.0 7 1913.0 
i= 20 00.4) 
q = 1.7152 


The relation of this orbit to the orbit of the earth is shown in the diagram 
Figure 4, from which it appears that the object is in the asteroid zone at present. 
Its motion around the sun is direct, at an angle of 20° with the plane of the earth’s 
orbit. It will remain within range of large telescopes for several months. 
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As the observations were not satisfactorily represented by the parabolic ele- 
ments, Messrs. Einarsson and Nicholson computed elliptic elements from the same 
data and found a period of about 17.4 years. These elements and an ephemeris 





Fic. 4. DIAGRAM OF THE OrBiT OF Comet 1913 c. 


from September 10 to September 22 are given in the Lick Observatory Bulletin 236. 
The Lick Observatory Bulletin 241, gives the following later elliptic elements 
computed by Einarsson and Nicholson from observations on September 6, 9 and 13:— 
Epoch = 1913 Sept. 9.83713 Gr. M.T. 

= 0° §7’ 36” 

w 346 03 39 

Q = 348 03 02 

i 15 28 12 

=a he tt a 
a = 138’’.862 


EPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 


1913 True a True 6 log A Mag. Br. 
bh m s ° , ” 
Sept. 18.5 23 42 26.4 + 4 42 56 9.7823 11.62 0.90 
20.5 41 11.6 5 29 &3 
22.5 39 58.9 6 14 59 9.7935 11.70 0.84 
24.5 38 49.3 6 58 15 
26.5 37 43.8 7 39 41 9.8067 11.78 0.78 
28.5 36 43.0 8 19 14 
30.5 23 35 47.7 +8 56 57 9.8217 11.87 0.71 
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1913 True a True 6 log A Mag. Br. 
h m © , ”” 
Oct. 2.5 23 34 58.4 +9 32 50 
4.5 34 15.6 10 06 56 9.8382 11.98 0.64 
6.5 33 39.7 10 39 18 
8.5 3311.1 11 10 00 9.8560 12.09 0.58 
10.5 32 50.0 11 39 06 
12.5 32 365 12 06 40 9.8748 12.21 0.52 
14.5 32 305 12 32 45 
16.5 32 32.4 12 57 26 9.8945 12.32 0.47 
18.5 32 42.0 13 20 50 
Oct. 20.5 23 32 59.6 -13 43 05 9.9148 12.44 0.42 
Adopted Magnitude September 9 11.50. Brightness September 9 1.00. 


Dr. Barnard describes the object as being remarkable, with a perfectly stellar 
nucleus of magnitude 11.5, a faint nebulosity following. 
The following observations are all that have come to hand. 





Gr.M.T. a 5 Observer Place 
h m . ° , ” 

Sept. 3. 23 51 52 —1 56 Neujmin Simeis 
5.4149 23 0 3 —1 00 Kudrewisch Pulkowa 
6.6028 23 49 559 -0 27 44 Graff Bergedorf 
7.4143 23 49 28.1 —0 05 10 Bianchi Rome 
8.8212 23 48 36.9 +0 33 36 Aitken Mt. Hamilton 
9.7838 23 48 009 +0 59 46 Barnard Williams Bay 
9.8405 23 47 589 +1 O1 20 Aitken Mt. Hamilton 
9.8433 23 47 58.4 +1 O1 22 Barnard Williams Bay 
22.7637 23 39 47.7 +6 20.0 Wilson Northfield 


The comparison star used at Northfield on Sept. 22 was BD + 5°5215, for which 


no well 


Ad = 4 1’ 38.1. 


determined 


position is at hand. 


The 





measures were: 


Aa = + 


20°.97, 


Ephemeris of Halley’s Comet at Opposition in 1914.—As several 





astronomers are much 


interested in photographing (Professor Barnard and the 
Mount Wilson astronomers,) comets at great distances from the sun and the earth, 
it occurred to me that it would be interesting to see if Halley could be found at 
next opposition, about February 9, 1914. It will then be 11.15 units from the earth. 
Personally I do not think there will be the slightest chance of finding it, but then 
there is the powerful reflector on Mount Wilson. The 
Halley will be. 


figures below show where 


Helioeentric Heliocentric Eccentric 


1914 R.A. Dec. log r log A Longitude Latitude Anomaly 
ae ag - eo . » > - * ww 

Feb. 1 9 33 19 —5 52 28 1.07960 1.04563 146 23 42 —17 47 11 70 0 30 
5 93150 —5 446 9 1.08040 1.04587 146 21 54 —17 4711 70 5 9 

9 93021 —5 39 13 1.08120 1.04633 146 20 1 —17 47 10 70 9 46 

13 9 28 52 —5 31 52 1.08200 1.04697 146 18 14 —17 47 10 70 14 22 

17 9 27 26 —5 24 12 1.08280 1.04782 146 16 25 —17 47 9.5 70 18 59 

21 925 57 —5 15 38 1.08358 1.04884 146 14 36 —17 47 9 70 23 36 


F. E. SEAGRAVE. 
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NOTES FOR OBSERVERS. 

Monthly Report of the American Association of Variable Star 
Observers, July-Aug. 1913.—This month, notwithstanding the fact that four 
of our members were unable tosend in lists, we have broken our record for the 
number of observations contributed, 13 observers having sent in the splendid total 
of 1519 estimates. The record clearly indicates that the time is not far distant when 
we will achieve that which we are striving for, an improvement in the quality of 
the observations, for such zealous observers are quite sure to attain this end. 

The individual observing record has also been broken this month by Mr. H. C. 
Bancroft, Jr. of West Collingswood, N. J., who contributes to this report 400 obser- 
vations of 68 variables, breaking the previous record of 256 observations held by 
Mr. Lacchini. 

Mr. Bancroft deserves great credit for his fine report and for his earnest efforts 
to promote the best interest of the Association. 

Mr. De Witt Saunders of Dayton, Ohioh, as lately joined the Association and 
contributes to this report. His observations appear under the abbreviation “Sa.” 

Mr. Ginori is obliged to give up variable star observing for the present, as he is 
to accompany a scientific expedition to India. 

Members of the Association will be gratified to learn that Mr. Forsyth is rapidly 
recovering from a recent operation. 

Dr. Gray, in addition to his usual fine list of long period variable star observa- 
tions, deserves credit for forty-two observations of two short period variables. 

Messrs. Leonard, Craig and Burbeck contributed unusually good lists and-have 
made rapid progress in observing new flelds. 

The variable 123160 T Ursae Majoris rose during July with wonderful rapidity, 
a characteristic of this star, from approximately ninth magnitude July 1 to 6.7 Aug. 1, 
The observations are well in accord. Hartwig’s calculated date of maximum is 
Aug. 30. 154428 R Cor. Bor. has been closely observed during the past month and 
remains about constant at the limit of the naked eye visibility. The value of co- 
Operative observing is clearly shown by the record. Every night in July, save two» 
the variable was under observation. 

Dr. Hartwig has calculated the following maxima for July. A comparison with 
the observations on the dates specified is of interest. 





Variable Date Magnitude 
103769 R Urs. Maj. July 9 5.9 
141954 S Bodtis 9 EP 
165631 RV Herculis 12 9.7 
160210 U Serpentis 15 8.3 
194248 TU Cygni 21 8.5 
235525 R Cassiop. 21 4.8 
163266 R Draconis 29 6.4 
151520 S Librae 31 8.0 


Members of the Association are requested to send all their observations of the 
variable 213843 SS Cygni to Mr. Bancroft, noting the time of each observation. Mr. 
Bancroft is engaged in plotting the curve of this variable for publication at the end 
of the year. 

The secretary begs the indulgence of the members for mistakes that creep into 
the report from time to time. It is obvious that in copying so many estimates errors 
are likely to occur. These are annoying but of no great consequence inasmuch as 
the true record is sent each month to the Harvard College Observatory. 

WILLIAM TYLER OLCOTT. 


Corresponding Secy. 


Groton, Ct. Aug. 10, 1913. 
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VARIABLE STAR OBSERVATIONS July and August, 1913. 
001726 024356 122532 
T Androm. W Persei R Urs. Maj. T Can. Ven. T Urs. Maj. 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. 
e 7#@ CS LT SMS te 7 WB WG Tt SHS Be Te 6S Cte 
l 19 8.7 Ba 410.3 Le iM. ze. 26 10.8 Ba 25 8.2 Bu 
25 8.9 Ba 5 10.4 Le 11 7.6 Ba 8 3109 Ba 25 6.7 € 
f 26 9.1 - 6 10.4 Le 12 7.7 Ma 25 6.8 O 
| af (3.1 e 9 10.3 Le 12 70 M 25 6.8 Ba 
28 9.1 Le 10 10.3 Le Zs tT LL 123160 265 LL 
J 30 9.2 Ba 12 10.3. Le 14 74 O T Urs. Maj. 26 69 Le 
" 8 4 9.0 Ba 16 10.4 Le Ma@w4ABs 6 Fw 84 CC 26 6.7 B 
, 001755 20 10.1 Le 14 7.5 Ma 7 2 89 Ma af 67.0 
T Cassiop. 20 9.3 Ba 14 7.5 Ba 3 89 Ba 27 6.8 Ba 
7 610.0 Bu 23 10.4 Le 16 75 O 4 88 C 27 69 Le 
3 9 10.0 Bu 24 10.4 Le 16 7.6 Bu 4 86 Le 27 68 C 
12 9.5 G 25 10.5 Le 17 7.6 G 4 90 M 28 6.5 M 
: 13 89 M 25 10.2 O 18 7.5 Ba 5 8.6 Le 28 7.0 C 
16 9.8 Bu 26 10.5 Le 19 7.5 Ma 6 86 Le 28 6.8 G 
. 25 9.7 Bu 27 10.5 Le 19 7.5 G 6 8.7 M 29 6.8 Ba 
; 28 92 G 27 9.7 Ba 20 7.2 M 6 83 G 29 6.9 Le 
28 8.7 M 29 10.5 Le 20 7.5 Ma 6 89 C 29 6.9 C 
30 8.7 B . 7 10.0 _ 21 7.7 Ba 6 8.7 Bu 30 6.7 O 
" 10.0 Ba 21 75 B 6 85 Be 8 1 67 Sa 
004047 2 73¢ 7 83 Ma 2 67 0 
U Cassiop. 032043 23°77 Bs 7 85 Le a 
627 87 Ly Persei i? ean ee ss ~ 
PMG htt, Rig Su Bs 
9 85 a : 24 7.5 Mé 8.2 Le > «6. 
“oes Pp 27 87 Ba 25 76 Ba 9 87 Bu 8 6.8 O 
2s 6h mec oe 2 7.4 0 10 7.8 Ba aie 
95 88 Bu 8 4 93 Ba 25 7.4 Bu 10 81 O 123307 
30 83 B ret 26 7.9 B 10 84 C  _R Virginis 
‘ Onc 033362 2 78 L 10 7.9 G 7 3 10.4 Ba 
011272 U Camelop. 7 77 ¢ 10 82 Le 21 9.6 Ba 
S Cassiop. 7 20 70 Ba 27 7.7 Ba 11 82 C 26 8.9 Ba 
7.27 87 Ba 26 7.2 Le 28 74 M i279 L 8 2 80 Ba 
30 8.7 Ba 27 7.2 Le 28 7.5 G 12 81 M ones 
Sars FES REC BU oe, 
021042 = eo 29 7.3 Ma 13 7.6 Ba ne as 
me 29 7.1 Le 29 7.7 Ba “258 +". ase 
R Arietis 8 4 2 B: oo 77 7 ap 7 2 85 Ma 
7 27 91 Ba .6 a me ar © 14 io © 9 85 Cc 
8 4 80 Ba 043274 —_~_ne sant 3 8.7 Le 
021258 X Camelop. oa _ i io ie 3 8.6 Ba 
2125 7 25 80 O 4 7.8 Ba 16 84 Bu 3 8 
T Persei 30 8 ( 5 is 16 7.3 G 3 8.4 M 
7 11 91 C 0 80 0 8 7.7 O i8 6.9 Ba - 2% 
nm « " se 
021403 103769 a 5 87 Le 
_ 0 Ceti R Urs. Maj. 115919 0 70 M 6 84 Ba 
7 11 65 C 7 2 82 Ma RCom. Ber. oe EE 6 83 M 
380 Baz 3 935 . 20 7.0 Ma ‘ a 
021558 seem Fe 6 IS Le ; oS 
oe 3 7.6 M 11 9.4 Ba a es 3 6 86 C 
S Persei 480 C 21 96 Bz nm 78.9 ; bs 
7 11 88 C P 88 © 96 Ba 51 68 Ba 6 87 Bu 
Sam + se 21 68 I i 
25 8.1 Ba oe 122001 21 7.3 Be ; fae 
29 82 Ba > ae a 9S Virginis 22 6.8 C . on ae 
P G6 71 Bus « Fe oo 694 8 84 Ba 
30 8.4 B 6 77 Ba ! 3 7.6 Ba 23 7.3 Le 9 87 Le 
8 4 82 Ba oe ae 11 7.4 Ba 23 7.0 G . 
7 7.9 Ma 17 82 G 23 67 B: 9 8.7 Bu 
023133 _ 8 7.7 Ba 21 78 Ba 4 67 Ma 10 85 C 
R Trianguli 9 7.6 Bu % 78 Be 4 70 ce 10 82 Ba 
8 4114 Ba 10 7.9 C — a 10 84 Le 
29 11.1 Le 0. ti ® 10 86 0 
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VARIABLE STAR OBSERVATIONS July and August, 1913.—Continued. 


124204 


S Urs. Maj. RU Virginis R Can. Ven. RS Virginis 
Mo.Day Est.Obs. Mo.Day Est Obs. Mo.Day Est.Obs. Mo. Day Est.Obs. 
10 8.5 G 3.94 Ba 7 25 92 Bu 7 26 80 L 
11 84 C 11 9.4 Ba 25 8.9 Ba 30 7.6 Ba 
12 83 Le 21 10.9 Ba ose LL 8 3 77 Ba 
12 83 L 26 10.8 Ba 26 8.9 C 
12 85 Ma 8 211.0 Ba 27 9.0 B 142539 
12 81 M 28 9.0 C V Bootis 
13 8.3 Ba 124606 29 89 Ba 7 2 84 M 
14 83 Ma " Virginis 29 9.2 C 5 90 G 
14 83 O 3 80 Ba 8 2 91 Ba 7 82 Bu 
14 81 B 11 82 Ba 4 9.0 Ba § 88 G 
15 82 Ba 21 86 Ba 5 9.3 O 8 84 Ba 
16 8.2 Le 26 8.9 Ba 10 82 Bu 
6 61 G &$ 2 01 Ba 141567 12 82 M 
16 8.5 Bu Seine U Urs. Min. 2 87 G 
18 8.2 Le 132002 7 3 98 Ba ro ed . 
18 8.0 Ba _W Virginis | 6104 Bu 45 85 G 
19 7.9 Ma 7 1102 G 8 98 Ba 16 80 Ba 
19 80 G 6 10.0 G 910.4 Bu 19 7.9 Bu 
20 8.0 Ma 16 9.9 Ba 19 83 G 
20 8.1 Le 132202 16 10.8 Bu 21 83 G 
20 7.7 M _ V Virginis 21 10.9 Ba 21 8.1 Ba 
21 80 Ba 7 1 100 G 25 10.8 Bu 22 85 B 
21 82 0 6 10.0 G 25 10.9 Ba 23 83 B 
21 8.0 Ma 29 10.9 Ba 25 83 G 
21 8.0 B 132422 8 311.0 Ba 25 85 O 
22 83 C _R Hydrae ’ % 84 L 
23 84 C 30 88 C 141954 26 8.0 Ba 
23 80 G 7 2 89 C S Bootis 2% 77 Bu 
23 8.0 Ba 490 C 7 4 87 M 2% 84 L 
23 8.1 Le 6 9.0 Bu 9 86 G 26 8.0 Le 
24 8.2 Ma 9 9.2 Bu 7 88 Bu 297 83 G 
24 81 Le 16 92 Bu 8 85 Ba 957 81 Le 
25 8.2 Bu 25 9.2 Bu 10 8.7 Bu 28 82 G 
_,.  oree ses tb 68 (81 ile 
25 83 O 133633 12 8.6 M 29 77 Bu 
25 8.0 Ba _ T Centauri 13 88 G 29 80 B 
29 80 c §& 30 7.5 C 15 87 Ba 30 77 Ba 
a6 868 & 7 2 75 C 19 87 G 9 “3 7¢ Ba 
26 7.9 B 4 76 C 19 9.0 Bu : 
26 8.0 Le 6 7.0 C 20 8.9 Ba ait 
27 8.1 C 29 6.5 C 22 8.9 B 142584 
97 81 0 ; 25 9.1 Ba RCamelop. 
297 79 Ba 134440 a 64 © 4 %F BT Ba 
97 80 Le ,K Can. Ven. 2% 88 B 8 85 Ba 
8 79 C 6 30 87 C 26 90 L 10 87 Bu 
28 81 M 7 2 85 M 26 9.0 Bu i 2 B 
8 78 G 4 87 C 28 9.0 M 14 88 L 
299 80 C 6 9.0 C 29 9.0 Ba 18 89 Ba 
299 7.9 Ba 6 89 Bu 30 93 0 19 9.0 Bu 
99 79 L 8 86 Ba g 3 94 Ba 21 9.2 Ba 
- i 9 88 Bu 21 88 B 
29 8.0 Ma 5 94 0 s ae 
30 83 O 11 86 Ba 5 93 B 25 9.6 Ba 
8 (1 8.0 Sa 12 86 M 8 93 O 25 9.7 O 
5 13 89 L 26 9.6 L 
2 7.7 Ba = . 
2 82 0 14 8.7 Ba 142205 26 9.2 Bu 
4 80 Ba 16 9.0 Bu_ RS Virginis 28 9.5 Ba 
5 81 0 20 89 Ba 7 3 7.7 Ba 29 9.2 Bu 
j 20 88 M 22 7.6 Ba 29 9.5 Le 
8 80 0 22 8.7 B 25 7.7 Ba 29 98 B 





R Camelop. 


M« 
8 


7 


~1 mS 


6 
7 


».Day Est.Obs. 
9.9 Ba 
410.2 Ba 


143227 
R Bootis 


w 
= 
ns 


ll tee 
Onmnoenevw 


Nm 
t 
SO SO SO SO SOB SD 3 BH GO GO GH BH 90 GO GB OH 
CUHUNMKKLRUIWWOODVIGIW S OO 
ow 


151520 


omen? 
es] 
= 


26 19.8 L 
26 9.4 
26 10.7 
29 9.4 


151731 

S Cor. Bor. 

7 6108 M 
8 11.5 Ba 
28 10.0 M 


151822 
RS Librae 
30 
4 
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VARIABLE STAR OBSERVATIONS July and August, 1913.—Continued. 
152714 162119 
RU Librae R Cor. Bor. R Serpentis U Herculis R Draconis 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. 
7 3126 Ba 7 19 60 Ma 7 7 82 G 7 2104 Ma 7 3 7.9 L 
8 12.0 Ba 20 6.1 Le 8 84 Ba 310.8 M 13 7.9 M 
22 11.6 Ba 20 62 G 10 8.2 Bu 6 10.9 M 14 7.8 Ba 
96 11.4 L 20 6.0 Ma 1 84 C 8 11.0 Bu 14 8.0 Bu 
26 11.5 Ba 20 5.6 Ba 16 8.6 Ba 8 10.3 Ba 14 8.0 O 
30 11.4 Ba 21 6.1 Le 19 8.2 Bu 11 11.0 Bu 15 7.5 G 
§ 2112 Ba 21 6.0 Ba 21 9.0 Ba 14 11.2 Bu is 74 ¢ 
153378 21 6.0 Ma 22 92 C 21 10.2 Ba 7 74 G 
S Urs. Min 29 57 C 23 95 C 22 10.3 B 8:72 <¢ 
7 7 99 Bu $ 641.-G 25 8.9 Ba 25 10.9 Ba 20 7.6 Ba 
10 98 Bu 23 6.3 Le 26 8.4 Bu 27 11.5 Bu 21 78 O 
12 96 L 23 5.5 C 26 9.0 B 29 11.0 Ba 1 766 
17 96 G 23 5.8 Ba 26 88 O 30 11.4 Bu 233 88 C 
19 96 Bu 24 6.0 Ma 27 94 C 8 211.1 Ba 25 7.3 G 
95 91 G 24 62 Le 28 9.3 M 411.1 Ba 25 7.7 Ba 
ae 25 6.0 O 28 9.5 C : 2% 7.7 0 
26 9.6 Bu 95 59 Ba 29 92 Ba , 16e212 26 7.4 G 
26 9.3 L 95 64 Le 99 95 C V Ophiuchi 2% 7.6 L 
29 94 Bu 96 65 Le 8 2 96 O & 30 90 C 26 78 Le 
154428 26 6.1 Bu 295 Ba’ 4 96 ¢ 27 7.7 M 
a ee 26 6.0 L 4 95 Ba 8 98 Bu 27 7.6 Le 
6 30 5.7 C 26 6.0 G 155823 sS 2 27 7.8 Bu 
7 °2 58 Ma 26 5.8 Ba RZ Scorpii 14100 Bu 28 72 G 
ss9c060 G2 Leg 0 90 c|0O 102 Ba 78 Le 
3 60 Ba 27 60 Baz 3 86 G 163137 28 7.8 C 
4 65 Le 27 56 C 4 9.0 CW Herculis 29 7.6 C 
459 C 28 5.8 Ba 6 89 G 7 811.0 Bu 29 7.7 Ba 
5 $62 Le 28 57 C 12 9.0 G 11110 Bu 29 78 Le 
5 62 G 28 6.3 Le 17 92 G 14 11.0 Bu 30 7.7 O 
6 6.4 M 29 6.0 Ma io $4 ¢ 22 89 Ba 8 2 7.7 Ba 
6 5.8 Ba 29 6.3 Le 98 92 G 27 11.3 Bu 4 7.6 Ba 
6 5.8 C ro a a 155947 30 11.2 Bu 5 7.7 O 
6 62 Le 9 5. a ae 164715 
eae 29 88 C Pies tp te S Herculis 
7 61 Bu 30 6.0 O 23 BE G R Urs. Min. 7 311.1 M 
7 6.0 Ma 30 5.8 Ba 26 65 G 7 8 9.4 Bu 710.7 M 
7 62 G 8 2 6.0 Ba 37 Be G 11 9.3 Ba 8 10.4 Bu 
7 5.6 Ba 3 5.8 Ba 2.0 ° 11 9. Bu 8 10.5 Ba 
8 60 Ba - 4 59 Ba ,, 160210 14 9.6 Bu 11 10.5 Bu 
9 66 Le 5 60 O U Serpentis 16 9.2 Ba 14 10.2 Bu 
10 62 Le 7 S$ 73 Ba 21 9.1 Ba 20 10.3 M 
10 59 C a. 16 7.8 Ba 2 §$1 8B 21 9.9 Ba 
10 60 Bu 154539 21 7.8 Ba 25 9.3 Ba 295 99 Ba 
10 60 Ba V Cor. Bor. 25 7.9 Ba 27 9.6 Bu 26 98 M 
11 6.0 Ba 7 3 10.0 Ba 26 8.4 O 29 9.0 Ba 27 10.0 Bu 
i 5.9 Cc 8 10.2 Ba 29 8.2 Ba 30 9.1 B 29 95 Ba 
12 6.0 L 21 10.0 Ba 8 2 84 O 30 9.6 Bu 30 10.0 Bu 
12 5.8 Ma 26 9.4 Ba 2 83 Ba 8 2 94 Ba & 2 95 Ba 
12 61 Le . [ oe Ba 4 84 Ba 4 93 Ba 4 94 Ba 
13 5.7 Ba : at “7 160625 _ 163266 165030 
14 5.8 Ma 4 103 B RU Herculis R Draconis RR Scorpii 
14 5.9 Ba 3 Ba 7 22121 Bag 39 84 C 7 1 89 G 
15 5.8 Ba 26 118 Ba 7 2 83 M 3 8.7 G 
16 6.1 Le 154615 30 11.8 Ba 2 84 C 4 87 G 
16 6.0 Ba RSerpentis 8 2 118 Ba 4 83 C 6 88 G 
14660 G 6 30 85 C 411.7 Ba 5 8.4 G 8 87 GC 
iz 60 G 7 2 86: ™M 161138 6 8.2 M 12 85 G 
18 6.2 G 2 84 C W Cor. Bor. 8 9.0 Ba 17 84 G 
18 5.8 Ba 485 C 7 8115 Be 8 8.2 Bu 19 83 G 
18 6.1 Le 6 85 C 22 12.1 Ba 10 8.1 G 23 8.1 G 
19 6.0 Bu 7 8.0 Bu 26 12.5 Ba 11 8.2 Bu 7°33 G 
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s W Lyrae 
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191637 
U Lyrae 


VARIABLE STAR OBSERVATIONS July and August, 1913—Continued. 


194048 
ni 


RT Cyg 
st.Obs. Mo.Day Est.Obs, 
2 Ba 7 4 109 





8 G 5.6 Ba 7 3 11.2 Le 
711.9 M 18 84 Ba 14 58 L 23 10.8 Ba 5 10.9 Le 
30 125 B 18 81 Le 14 5.8 Ma 2811.0 Ba 6 10.8 Le 
“ 20 82 Le 15 5.7 Ba 8 3106 Ba 6 11.2 M 
170215 | 21 83 G 16 5.6 G 7 10.8 Le 
R Ophiuchi 21 86 Le 16 5.7 Bu 7 11.0 Ba 
7 5114 G 22 8.5 Ba 16 5.6 Ba 10 10.4 Le 
171401 23 8.7 Le 18 5.5 Ba 193449 11 10.5 B 
Z Ophiuchi 23 8.4 C 20 5.8 Ma _ R Cygni 11 10.9 Ba 
7 oF 83 Bo 424 90 Le 21 57 Baz ons Ma 12 10.5 Le 
: 25 9.1 Le 21 5.8 Ma 410.4 Le 12 10.6 M 
175519 25 8.6 Ba 22 5.7 C 5 10.4 Le 16 10.0 Le 
RY Herculis 26 9.1 Le 23 5.7 C 5 11.2 G 18 9.9 Le 
7 22 88 Bea 27 7.8 Bu 23 5.8 G 6 10.4 Le 20 9.7 M 
29 86 Ba 27 9.1 Le 23 5.6 Ba 611.5 M 20 9.7 Le 
27 8.4 G 24 5.6 Ma 7 11.8 Ma 21 9.7 Le 
180531 27 9.0 C 25 5.8 Ba 711.6 Ba 23 9.2 Ba 
T Herculis 28 9.1 C 26 5.9 G 710.4 Le 24 9.6 Le 
6 3010.0 C 28 8.7 B 26 5.4 Le 10 10.4 Le 25 9.5 Le 
7 2105 C 29 9.2 C 26 5.9 Ba 11112 B 26 93 Le 
2 10.6 Ma 29 9.0 Ba 26 5.4 L 12 10.5 Le 27 89 Ba 
4103 C 29 9.1 Le 27 5.9 Ba 12 11.7 M 28 9.1. Le 
6104 C 8 2 93 Ba 27 5.4 Le 13 11.8 L 29 9.1 Le 
711.2 M 4 94 Ba 28 58 C 15109 B 30 8.7 Ba 
8 10.8 Bu 28 5.8 G 16 10.5 Le 30 8.9 B 
11 11.1 Ba 183308 28 5.8 Ba 18 10.7 Le 8 2 86 Ba 
11 10.8 Bu X Ophiuchi 28 5.5 Bu 20 10.7 Le 4 83 Ba 
12 11.4 M 30 86 C 28 5.6 Le 20 12.0 M 
6 .6 , ‘ = ¢ 
21 12.2 Ba > =f 29 5.7 C 23 12.0 Ba : 
23 10.2 C Tee 6 helt SU Cygni 
: 5 OR, 9 56 Le 24108 Le ¢ 
11 85 Ba § 4 7 25 63 G 
27 11.5 Bu g P. 30 5.8 Ba 25 10.9 Le oe —_ 
29 100 C 18 8.5 Ba . s+ 2 26 6.5 G 
. ‘ 5 RB. { 5.7 Sa 26 11.0 Le 27 6 
30 113 B 21 8.5 Ba . 2 27 6.6 G 
; u ‘ . 2 69 Ba 28 12.3 Ba ‘ > 
25 8.4 Ba . 28 6.4 G 
18113 29 88 B; 3.5.7 Ba 30 11.8 B 
6 t ° a - 
8 2 84 B. 4 5.7 Ba 
W Lyrae Soa 194248 
6 30 78 C 4 83 Ba TU Cygni 
7 ame 193732 7 293 M 
4 79 C 191019 | TT Cygni 3 9.4 M 
4 80 Le 184205 R Sagittarii 30 83 C 5 9.0 Bu 
5 7.7 G R Scuti a ee 84 C 5 91 G 
5 80 Le 6 27 52 L 7 5 86 Bu 4 82 C 6 9.5 M 
6 7.9 30 5.4 C 12 8.7 Bu 5 79 G 7 96 Ba 
6 80 Le7 2 58 ¢ 14 84 L 5 82 Bu 11 9.6 Ba 
7 81 Le $ 65 G 16 8.7 Bu 6 83 C 12 92 Bu 
8 81 Bu $56 Ba 3S 72 BaD 82 ¢ 12 9.7 M 
9 7.7 G 4 57 C se ft oa C 13 9.5 L 
9 81 Le 6 56 C 29 7.0 Ba 12 82 Bu 20 98 M 
10 81 Le 6 55 Ba 8 2 7.0 Ba 14 76 G 23 10.1 Ba 
10 8.0 C 7 5.6 Ba [oe 6 ot B 27 9.8 Ba 
nm 42 6 8 5.6 Ba 19 8.2 Bu 30 10.2 Ba 
11 81 Ba 10 5.6 G 200673 G&G S 2168 Ba 
11 8.0 Bu 10 58 C 191033 22 82 ¢ 410.7 Ba 
12 7.6 G 10 5.7 Ba RY Sagittarii 23 8.2 C 
ei “eer ee 7.4 G 
13 83 M 11 58 C 7 4 82 C 28 83 C 200525 
14 7.6 Bu 12 5.6 Ma 26 91 Ba 29 8.4 C  W Vulpeculae 
15 82 B 12 5.5 Bu 29 92 ¢ 29 78 B 7 9 99 G 
16 81 Le 12 5.7 L 


25 10.0 


G 
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VARIABLE STAR OBSERVATIONS July and August, 1913—Continued. 
200647 205923 
SV Cygni RW Aquilae U Cygni SZ Cygni R Vulpeculae 
Mo.Day Est.Ubs. Mo.Day kst.Obs. Mo.Day Est.Obs. Mo. Day Est.Obs. Mo,Day Est.Obs. 
6 30 9.4 1 3 38 Bay 6 73:6 18 9.4 Le 7 511.0 Bu 
7 2 95 C 11 92 B 7 Is 18 9.1 Ba 13 11.2 Bu 
294 M 13 9.4 Bu 7 78 Ba 20 88 Bu 20 11.5 Bu 
3 88 G 16 9.2 B “a 7s. < 20 9.5 Ba 27 11.5 Bu 
4 oe > = + ~ 7.0 — 20 9.6 Le 31 11.5 Bu 
§ 8&8: u 2 9.2 3 77 u 21 9.7 B _ 
6 92 C 25 93 B 1374 L S68 Be eet 
7 9.0 M 27 9.4 M 14 73 0 21 96 Le ¢ apricorni 
793 Ma 29 91 B 14 70 G 394 Cc & 0 82 C 
7 89 Ba 8 5 93 B 16 74 Ba 23 98 Le ’ ,f 88 © 
11 85 Bu 20 76 Bu 24 96 Le js 2 € 
11 93 C eri 20 7.0 M 25 9.6 Le 0 81 C 
12 9.2 Ma _Xtagitec 20 7.4 Ca 25 93 Ba 53 91 ¢ 
12 92 M ~ —p : 22 7.8 B 26 9.5 Le 97 80 C 
13 88 Ba 16 94 Bo 23 77 C 26 92 Ba 59 1 
14 88 Bu 39 “y B 26 7.6 L 27 92 Le - 
14 8.7 G 8 5 “ B - @ 88 © 27 9.2 Bu 210868 
16 86 B ov. 27 7.4 Bu 27 9.0 Ba "a 1 
17 90 B 27:75 Ba; — 
9. u 200938 . Ba 28 8.7 B 27 £ 
18 82 Ba prog 7 73 0 28 89 Le 2 78 Ms 
19 85 G _ 28 8.0 C 28 8.9 B: 5 78 M 
6 30 C ; 9 Ba 2 7.8 M 
20 9.4 Ma 7 3 7 - 29 8.0 C 29 89 Le 7 738 ¢ 
20 9.0 M 479 Le 30 7.2 Bu 29 8.7 Ba 777M 
21 9.4 Ma 4 80 C 8 2 7.3 Ba 30 9.0 Ba 7 68 Ba 
21 84 B 5 79 L pe 31 9.3 Bu 10 7.7 O 
22 93 C 5 79 Le 202539 = g “9 93 Ba 2 7. 
93 95 5 7.4 G RW Cygni ‘ I IL 
23 9.2 C s 78 Bue : 3 9.4 Ba 12 7.77M 
23 98 B of. u 6 30 9.1 C - ~ 
95 83 Ba 7 79 Le 3 80 G 13 6.9 Ba 
oe Ai 9 7.9 Le 4 88 C 203847 14 7.4 0 
27 9.1 C 10 79 Le : ‘ 203847 14 7.4 G 
28 9.3 C 1179 C 5 80 G V Cygni i8 69 Ba 
28 88 Ba 19 79 Le = = 7 3 88 G 20 72 G 
29 9.3 C 13 78 Bu 12 79 G 5§ 9.5 Bu 20 7.8 Ma 
29 8.5 Le 13 72 G 3 88 G 5 69 ¢ 21 7.5 O 
30 8.5 B 1678 Le aur an 7 8.7 Ba 24 7.2 Ma 
31 9.2 Bu i877 Le = . a. 8 89 G 25 6.7 Ba 
8 2 87 Ba 0) 82 Bu 20 8 1 G 12 9.4 Bu 3 67 LL 
P ; 20 77 Le i oe a 14687 G 26 7.3 Le 
200715a 91 77 Le = ; ; 16 84 Ba ia - ae e 
S Aquilae 9 77 «Le 25 8.0 G 20 9.8 Bu S TA te 
6 30 9.6 Cc 93 82 C ; 20 86 G 28 6.7 Ba 
; 38 38 M 9477 Le 202946 22 84 Ba 29 7.4 Le 
4 94 C 95 77 Le SZ Cygni 23 8.6 G 29 7.9 C 
5 90 Bu 956 77 fe & 30 94 C 27 9.6 O 30 7.5 O 
11 9.3 B 29777 Ba | 3.9.5 Le 28 85 Ba 8 2 66 Ba 
13 9.0 Bu 97 77 «O 4 9.1 C 31 9.8 Bu 4 66 Ba 
16 93 B 8 76 Le 4 95 Le g§ 2 86 Ba 5 7.3 0 
20 9.2 Bu 99 82 C 5 95 Le 
21 93 B -< sa. & 5 8.9 2132 
25 94 B 30 8.2 Bu 6 9.6 Z 204405 W cye o 
97 95 8 2 7. Ba ae T Aquarii ygni 
95 M 7 9.6 Le Aquarii 6 2755 L 
29 95 B 201647 7 96 Ba 7 7 85 Ba 30 5.9 C 
8 5 95 B ey 9 9.5 Le 14 84 Ba 7 2 59 C 
‘78 CS 10 9.5 Le 23 83 Ba 3 88 CG 
200715b 7 2 38 € lu 68 °C 26 8.9 Le 4.58 C 
RW Aquilae 273 M 12 89 Le 27 8.7 Le 48676 
6 30 9.6 C 3 71 G 13 8.7 Ba 28 84 Ba § 5.5 G 
7 3 9.7 M 475 C 15 88 B 28 8.7 Le 6 §&8 C 
4 95 C 5 7.7 Bu 16 9.2 Le 8 2 86 Ba 8 5.4 G 
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VARIABLE STAR OBSERVATIONS July and August, 1913.—Continued. 


W Cygni SS Cygni SS Cygni RV Cygni 225120 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. § Aquarii 
7 3 5. Cc 7 5 11.8 G 7 17 9.2 G 7 6 83 C Mo.Day Est Obs. 
11 5.9 C 6 11.7 Ba 18 10.0 Ba 7 73 Ba 7 25 81 Ba 
12 5.3 L 6 11.5 M 18 9.9 G 7 76 Ma 8 4 79 Ba 
12 5.3 G 6 11.8 Le 19 10.5 B 7 76 Le — gs0119 
20 5.0 G 6 11.7 G 19 10.6 Ba 8 7.4 G R Pegasi 
22 5.8 C 710.9 Ba 19 10.4 G 9 74 Le 74 oR - 
23 5.8 C 711.4 M 20 11.5 M 10 83 C 6 95 M 
25 6.0 C 711.2 M 20 11.3 G 10 7.3 Le _ 
26 5.2 L 711.1 M 20 10.8 Le 11 82 C 230759 
26 5.1 Le 7 11.0 G 20 10.7 Ba 12 7.3 Le  V Cassiop. 
27 5.9 C 710.7 G 20 11.2 Ba 12 81 Ma 7 4107 Ba 
27 5.5 Le 710.5 Le 21 11.8 Le 13 7.1 Ba 2511.9 Ba 
28 5.2 Le 8 10.2 G 21 11.7 Ba 14 6.9 Ba 28 12.2 Ba 
28 6.0 C 8 10.2 Ba 21 11.5 B 15 7.2 Ba i 
29 6.0 C 9 99 Le 22 11.9 Ba 16 7.3 Le _ 233335 
29 5.5 Le 10 98 Le 22 11.6 B 16 7.4 Ba _ST Androm. 
Ss Ss 53 0 10 9.5 Ba 23 12.0 Le 18 74 Ba’ 4 94 Ba 
213678 10 92 Ba 23 12.0 Ba 18 7.4 Le 7 9.6 Ba 
S Cephei 10 98 O -+-24120 Le 20 7.5 Le 7 94 G 
7 185 G 11 91 G 25 11.6 B 21 8.5 Ma 14 9.0 Ba 
7 77 Ba 11 94 B 25 11.9 Ba 21 7.5 Le 18 9.0 Ba 
785 G 12 85 L 25120 Le 22 76 B 22 8.8 Ba 
13 84 G 12 89 Ba 26120 Le 22 84 C 25 9.0 Ba 
14 78 Ba 12 88 Le 26119 Ba 23 75 Le 27 95 G 
15 77 Ba 12 86 G 26 11.9 L 23 74 Ba 28 88 Ba 
18 77 Ba 12 8.6 M 2712.0 Le 24 75 Le 30 9.0 Ba 
200 84 G 12 8.7 M 27 12.1 Ba 24 86 Ma . 30 9.0 B 
9 80 Ba 13 86 G 28 11.8 M 25 7.5 Le 8 2 89 Ba 
2% 8.0 O 13 88 M 28 120 Ba 25 7.5 B 4 88 Ba 
2% 83 G 13 8.6 Ba 28 12.1 B 26 7.6 Le 233815 
27 7.7 Le 3 23 1 29 12.0 Ba 26 7.6 G R Aquarii 
28 7.6 Ba 13 83 Le 30 12.0 Ba 2774 O 7 27 7.0 Ba 
28 7.8 Le 14 84 O 8 212.1 Ba 27 7.5 Le ¢ 4 73 Ba 
8 2 76 Ba 14 85 Ba 3 12.0 Ba 28 7.2 Ba 
4 77 Ba 14 86 G 4121 Ba 28 8.4 C 235182 
ss 14 87 G 28 7.6 Le V Cephei 
213753 | 14 83 L 29 86 M 6 30 67 C 
RU Cygni 13 88 B 213937 — 29 83 C 7 4 67 C 
7 3 89 G 15 88 B RV Cygni 30 7.7 B 11 6.7 C 
20 9.0 G 15 37 G & 30 82 C g 2 72 Ba 22 6.8 C 
213843 ° 15 88 Ba 7 ; a ay 29 6.8 C 
SS Cygni 16 8.5 O 3 7.4 Le 222439 235350 
7 312.0 Le 16 88 Le 4 7.5 Le S Lacertae R Cassiop. 
3 11.6 Ba 16 88 G 483 C 7 7122 Ba 6 27 88 L 
3 11.7 G 16 92 Ba 5 7.5 Le 26 10.9 Ba 7 4 86 C 
411.9 Le _ 5 72 G g 4101 Ba 14 84 L 
5 11.9 Le 6 7.6 Le 30 7.7 B 


No. of observations, 1519; No. of stars observed, 96; No. of observers, 13. 





THE NORTHERN CROSS. 

Supernal, spangled, sparkling in the sky 

Where Draco yawns and Vega's glories blaze, 
Where white Altair and winged Aquila lie, 

And dim Delphinus glimmers like a haze; 
Enthroned against a Starry Stream on high 

Whose countless suns are clustered in a maze, 
When Arided to zenith-height is nigh, 

Yon Cross of Cygnus meets man’s midnight gaze. 


CHARLES Nevers HoLMEs. 














. 


er | 


~ 








General Notes 521 


COMMUNICATIONS. 


The Planets and the Sun.—I was much interested in reading in the cur- 
rent (Aug-Sept.) No. of P. A. the article by George F. Kronenberger, in which he 
endeavored to show that the planets exerted no influence over sunspots. It seems 
to me that he omitted one consideration. He succeeded in proving that the planets 
exerted no such influence through agency of the force of gravitation, but neglected to 
consider magnetism. Professor Hale has shown sunspots to be magnetic in action, 
and they undoubtedly influence terrestrial magnetism either producing, or being 
caused by, the same force which produces the anomalous cyclonic storms on our 
earth. Now the planets each act as a great magnet, with two poles of course not 
coinciding with the axial poles. These poles are reasonably fixed for intervals as 
short as we are considering. Now as the planet revolves around the sun first one 
pole, then the other, will be on the sunward side of the planet, and consequently at 
different points of the planet’s orbit the magnetic field surrounding the sun, and 
caused by the planet, will be of different intensity and direction, and a periodic in- 
crease and decrease of magnetic action on the sun is the result. Of course Jupiter 
would influence the sun the most, and, curiously, the period of sunspots is very 
nearly the same as that of one revolution of Jupiter around the sun. If this hypoth- 
esis be correct three or all of the planets might be in the same direction from the 
sun, and no marked sunspot maximum or minimum occur, for, as the chances are 
very small that their magnetic poles or fields would be such as to reinforce each 
other, they might nearly neutralize each other, and have very little affect on the 
sun. I have never investigated this matter thoroughly, and offer this merely as a 
suggestion, as itseems to me more probable than that there should exist within the 
sun itself a force capable of producing a periodic outburst of sunspots. The 
very periodicity seems to me to suggest some external force, continually acting, 
but with changing intensity, onthe sun. This would certainly be an interesting and 
profitable subject for some one to investigate. 


MAXWELL W. ALLEN. 
Nordhoff, Calif. July 30, 1913. 





GENERAL NOTES. 


We are sorry to be a little late in getting out this month’s issue of PopuULAR 
ASTRONOMY, as well as to be compelled to hold over considerable matter until next 
month. It has been impossible to get in Mr. Olcott’s monthly report for Aug-Sept., 
which came to hand on time. We hope to get the two reports for two months in the 
November number. 





Kelvin McKready.—We regret to record the recent death of Edgar Gardner 
Murphy, known to our readers under the nom de plume “Kelvin McKready,” author 
of “A Beginner’s Star-Book” (reviewed on page 407 of Vol. 20 of the journal). Mr. 
Murphy was born in Fort Smith, Arkansas, August 31, 1869. In 1903, after serving 
twelve years as a clergyman of the Episcopal Church, he retired that he might de- 
vote himself to the improvement of educational and civic conditions, especially in 
the southland. His two books “Problems of the Present south” and “The Basis of 
Ascendency” are widely known. In spite of protracted physical weakness his 
activities were many and fruitful. He was organizer and first secretary of the 
National Child Labor Committee, executive secretary of the Southern Educational 
Board, vice president of the Conference for Education in the South, and his con- 
tribution to Astronomy was not the least of his services in an educational line. 
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An Ingenious Celestial Sphere.—A new idea for the study of the con- 


General Notes 





stellations has been carried out by Professor Wallace W. Atwood of Chicago. In 





WALLACE W. AtTwoop. 


Mr. Atwood's New Celestial Sphere in the Museum of the Academy of 
Sciences in Lincoln Park, Chicago. 


accordance with his plans a hollow sphere, fifteen feet 
in diameter, which shows the constellations on its 
concave surface, has been constructed and installed in 
the Museum of the Academy of Sciences in Lincoln 
Park, Chicago. It was opened for inspection June 5. 
This huge sphere is so constructed that an audience of 
about fifteen people can enter at onetime. The 
entrance being closed the audience is in darkness, save 
for the light of the stars, which are merely perforations 
of the proper sizes in the wall of the sphere letting in 
illumination from the outside. 

According to the description given inthe Scientific 
American June 21, 1913 the material used in construct- 
ing the sphere is very light galvanized sheet-iron, 1/64 of 
an inch thick, which has been pressed to the proper curv- 
ature and soldered to the equatorial ring and toa much 
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smaller ring about the entrance tothesphere. The weight, which is about 500 pounds, is 
carriedby a 21-inch tube curved about the equator of the sphere, which tube or ring 
may be revolved within the three wheels which support it, thus permitting the 
sphere to be rotated in imitation of the apparent rotation of the heavens. The 
platform carrying the audience and a stationary horizon table is supported 
independently by steel trusses, entering the sphere through that portion which 
represents the part of the heavens which never rises in our latitude, and so may 
be cut out from the artificial sphere. A small electric motor attached to the steel 
supporting structure propels the two lower wheels supporting the sphere and their 
rotation causes the sphere to rotate. 





























Interior of the Sphere. 


The planets are represented by series of perforations, those not in use being 
easily covered. The sun is represented by a small electric light which may be 
shifted along the ecliptic so as to be in its appropriate place. The moon will be 
represented by a series of small disks cut to represent its different phases and coated 
with luminous salt, the appropriate disk being put in its proper place each day. 
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Outrage at Edinburgh Observatory.—One would hardly expect an 
observatory to be the object of attack by the militant suffragettes, as the following 
note in The Observatory for June 1913 seems to imply. It seems more probable 
that some offended employee sought to cover his guilt by taking advantage of the 
general indignation at the suffragette methods. 


“The Royal Observatory on Blackford Hill was entered on the night of May 
20-21, and a bomb fired inside the building, immediately under the 24-inch reflector. 
The perpetrators obtained entry by smashing some panes of glass, and laid a fuse 
up a spiral staircase to a lumber room just below the instrument. The explosion 
took place about 1 a.m. Fortunately no serious harm was done to the instruments, 
the damage being mainly structural A woman’s handbag and some papers, 
which were left behind, leave no doubt as to the organization to which the crime 
must be attributed.” 





Bottled Sun-Power.—Of late several practical men have called attention 
to the fact that the world’s supply of fuel, both wood and coal, is rapidly diminish- 
ing and liable to be exhausted within the next century. It is comforting to know 
that there is available and going to waste an enormous amount of heat energy, 
which may in some way be brought into use when the necessity for it arises. That 
engineers are thinking along this line is evidenced by the following extract from 
the retiring address of Mr. James O. Handy, president of the Engineer's Society of 
Western Pennsylvania, quoted in the Literary Digest of June 7, 1913. 

“In the tropics the heat per square kilometer will equal that produced by the 
complete combustion of 1000 tons of coal. A surface of only 10,000 sq. km. received 
in a year, calculating a day of only six hours, a quantity of heat corresponding to 
that produced by the burning of 3'% billion tons of coal, or more than three times 
the annual production of coal. The desert of Sahara, with its 6,000,000 sq. km. 
receives daily solar energy equivalent to 6,000,000,000 tons of coal. 

“It is estimated that the earth produces yearly 32,000,000,000 tons of vegetable 
matter, which, if burned, would correspond to 18,000,000 tons of coal. We can pre- 
pare for the exhaustion of coal by studying which types of vegetation produce woody 
fiber most rapidly, and can use extensive methods of cultivating them for fuel and 
afterward convert this fuel into energy. 

“There is reason for hope, however, that we may be able to do more than to 
improve agricultural methods of producing fuel, if we take advantage of the fact 
that many chemical changes are produced by the action of the sun’s rays, and that 
some of these now known, or which may be discovered, may be the basis of a 
method of converting the sun’s energy in dry, tropical, countries quite directly into 
a form which may be transmitted to habitable countries where it may be used.” 





New Comet 1913 d (Delavan).—Telegrams, received just as we are 
making up the last pages, announce observations of a new comet as follows: 


Hussey cables Delavan comet observed by him September 26.5978. Ascension 
215 54™ 18*.4, south 2° 34’ 27’’. Visible in small telescope. Possibly Westphal’s Comet. 
EDWARD C. PICKERING. 
Captain Jaynetelegraphs Delevan comet observed by Surton September 27.7204, 
ascension 21" 50™ 37*.6, south 1° 37’ 33’. Visible in small telescope. 
Epwarp C. PICKERING 
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